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EXECUTIVE SUMMARY

This Source Water Protection Plan (SWPP) describes the Chain Lakes watershed area and
outlines the management of the smuwater area, the risk assessment, the management plan and
the monitoring progranDelineating the Chain Lakes watershed area boundary lays the
foundation for source water protection planniogthis area

Thi s SWPPO6s ri sk #eGhaislakaewatershedarcka proaides asshort
term emergency backup water supply to the J. D. Kline (Pockwock) water supply system.
Further, 6 maintain watequality for drinking water purposefuture land use must be limited to
compatible watershed useleinherent riskghat aredentified in this SWPP must be effectively
managed to redudbeimpactsto water qualityand a comprehensive source water quality
monitoring progran{fSWQMP)must be sustained.

Baseline monitoring indicates that water qualityn@inly impacted byecreational activities

stormwater ruroff from public roadwaysmaintenance to utility pipes and pglasd natural

disasters. However, with minimal treatmgdth ai n Lakes 6 water qual ity
therdore provides a safe emengey backup water supply to the Pockwock systénis

strongly recommended that Halifax Water continue to monitor source water quality

parameters to provide data that will guide watershed protection and/or treatment process
decisionmaking; and assess andvaluate the program to ensure water quality needs are

being met.

Halifax Water has sehanagemenbjectives for implementing inSWPP includingtand
acquisition;pestmanagemenpractices;public communication, education and awareness
programsfosteing stakeholder collaboration and cooperatmegulation and landise bylaw
adherencepublic roads andighway maintenance collaboratiargntrolled access and boundary
maintenanceenforcementadherence to pumping station maintenance schedifiemial use
management plansmergency measures; asalircewaterquality monitoring andevaluation.
Monitoring consists of maintaining a presence by way of patrolling, encouraging public
reporting of unauthorized or suspicious activities, conducting raw wsatepling, and liaising

with various governing agencies and stakeholders to ensure a clean and safe drinking water

supply.

While waterquality is the primary focus of this SWPP, under extraordinary circumstanaés,
guantityplays an importardecondaryole in the decisiormaking around the protection of the
Chain Lake€Emergency water supplyo supplement the Chain Lakes water supply during
prolonged perioslof flow disruptionof the primary systemsyat er fr om t he Bayer €
Business Park could edirected into the Chain Lakes systétowever, this scenario is not
recommended unless a robust water treatment plant is built tenitigate the potential
impactsto the water supplythat the business parkwould present Further, evenwith a
more robust system,the water quantity from the business park area would not besufficient
to boost the ChainLake water supply to a level that would support the population;
therefore, water rationing would be required where the Chain Lake Water supply igelied
upon asthe sole source.
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1 [INTRODUCTION

Halifax Water is responsible for monitoring and managing all activities that may impact water
gualityand quantityon eleven distinct source water supplifise Chain Lakesvater supplyis

the emergencygrinking water supplyn the eventhattheJ. Douglas Kline Wier Supply Plant is
not able tosupplywater to Halifax customers.

The primary objective of thiSource Water Protection Pla8WPBH for the Chain Lakes

watershed areia tocomplywith Nova Scotia Environment requirements and to meet the needs
of its cugsomers This SWPP describébe watershed area and outisthe current management

of the source water argherisk assessment, the management plan and the monitoring program
While waterquality is the primaryfocusof this SWPP, under extraordinaryaiimstancesyater
guantityplays an importardecondary rolén the decisiormaking around the protection of the
Chain Lake€Emergency water supply
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2 DESCRIPTION OF THE CHAIN LAKES WATERSHED AREA

This Chaptedescribes the Chain Lakes watershesbhistay, land form,location, land cover,
built form andlandownership and how the source water supply is managed through provincial
municipaland stakeholder governance structures

2.1 History of the Chain Lakes Water Supply

The Chain Lakes watsupply wasseletedas theoriginal drinking water supply source ftire
City of Halifax in 1844 Theattraction to thisvater supplysourcewasits closeproximity to the
city andnaturaly high elevationwhich could provide water vigravity to most of theCity.

To inaease the holding capacity of the original Chain Lakes water systa&rvoir damswere
constructed on First Chain Lake and Long Lak&845 Long Lakewasraised 25 feet (~7.6
metred above its natural elevation to 206 fé&2.8metre$ above the tidevaterlevel. First and
Second Chain Lakesereraisedto almost the same elevatiad205 feet 62.5metre3. An open
canal(flume) wasbuilt, connecing Second ChaiandLonglakes, allowing water tdlow from
Long Lake intaSecondChain Lakeandincreasinghe supplyof potable waterThe Chain Lakes
water supply system first delivered water to the City of Halifax in 1848

Map J: Halifax WaterInfrastructure(Sewer and Waten pagetlillustrates the locations of
theBayeb s L a k e dam Second Chamake and Long Lak8ume; andFirst Chain Lake
Damand spillwayas they are todayap K: Halifax Water Infrastructuré LongLakeon page
42illustrates the Long Lake dam locati®ection2.3.3 Water Supplynfrastructure beginning
on page23 descrbesthese structures.

The Chain Lakes water system was upgraded several times to meet growindenweteds by
the City of Halifax Map K: Halifax Water Infrastructuré LongLakeon paged2illustrates the
locations of the lakes which were subsequently atlméite Chain Lake water supply network,
as described belaw

1 In 18, a dam and pipelinom Spruce Hill Lakego Long Lake were constructed;

1 In 1942, Big Indian Lake was addléo the water supply networka a concrete dam and
pipeline; and

1 In 1961, Otter Lake was connected to the Big Indian system via an earthen dam with
concrete core wall and head works at the Otter Lake outlet.

Conflicts over the years, ranging from landmgship and water rights in the early years to water
quality concerns and water quantity shortfalls in the latter years, hampered the ability to supply
water to the City of Halifax. To help overcome the challengegrtinéncial legislature passed
theHalifax Public Service Commission ActApril 1944. On January 1, 1945 the Public

Utilities Commission (later named the Public Service Commission of Halifax) was established.
That same yearotfurther ensure a safe water supply, automated chlorinatorsnstaked at

the Chain Lakes pump houkeated on North West Arm Driyaseelocation of pump house on
Chain Lakes Dam and Spillway Indéap on Map J: Halifax WaterInfrastructure(Sewer and
Water)on pagetl). In the 1950safter a few years ahstitutingcontrols over what land use
practices were permitted and purchasing land to overcome significant sources of pollution,
Halifax became the first major city in Canada to have comptaigol of the lands around its
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water supply areas. Although water wastage and pollution issues and customer satisfaction were
being adequately dealt witt that point, the utilityrecognizedhata new water supply source
was needed to meet tlei t yo@vth praection.

In 1971,in partnership with the Provincthe City of Halifax identified Pockwock Lalas the
future water supplgource The commissioning of the J.D. Kline Water Treatment Plant in 1977
secured #gong-term high-quality water supplydr theCity of Halifax andrepurposel the Chain
Lakes water supplgstheC i t gmérgency backip watersupply.

Halifax Water has since becorttefirst regulated water and wastewater/ stormwater utility in
Canada (2007) whictenesthe residents of thdalifax Regional Municipality (HRM), pursuant
to thePublic Utilities ActR.S., c. 380, s..1

2.1.1 Chain Lakes Emergency Water Supply

In 1981 the watershed lands around the Chain Lakes were diintietivo subwatershedreas
i.e.,Long Lake and Chain LakeAt that time,Halifax Water retained the Chain Lakes sub
watershedrea whichamounedto approximately 21%a while the province purchased the
Long Lake subwvatershed areamounting td2,095ha(seeMap D: Hydrology and Elevatiasin
Water Supplyn page20). The Department of Natural ResourcHSPDNR) was assigned
management of the Long Lake area, which was subsequently desitpedtedg Lake
Provincial Parkunder theProvincid Parks Act in 1984

To maintain the viability othe Chain Lakes as an emergerm@ackup water supplytwo
submersible pumps were instali®@dl985to increase pumping capacity from eleven million
gallons per day to approximately 14 million gallons peey.dMore new pumps were installed in
1992 to increasthe capacity to 21 million gallons of water per day in the event that Pockisock
completelydisabled

The Chain Lakesmergency water supplympingstationhasproven to be a invaluable

emergencyack-up watersupplysystemon at least two occasionse., power failures at thé.D.

Kline Water Treatment Plaim the early 198Qsand awatermain rupture in February 1985

whichcut off Pockwockos wat eandrsquiggddtmtingtreChiain e c i t
Lakesemergency supplio providethe city with water.

2.2 Land Form

The land formation of the Chain Lakes watershed area is characterized bysfegpific

activities including geology, rodormation, erosion, topography, faults, climdtesh water,

soils, plants, animals, and cultural environment as defined under the Nova Scotia Museum of
Nat ur al ThemeRegom 40® Atlantic Interiof, specifically ThemeRegions: 413a
Quartzite Barrens, sub unit Halifax; and 451a, Granite Wiglaub unit South Mountain. The

! RSNL1990 CHAPTER-B2 PROVINCIAL PARKS ACT Ameted: 1992 c14 s1; 1993-1®1; 1996 c8; 1997 c13
s56; 1997 ¢29; 2001 c38; 200B.dNs2; 2004 €B.1 s55.

2 Davis, Derek S. and Sue Browne, Edit®86 Theme Regions: Natural History of NpR&8setEdition, Volume
II. The Nova Scotia Museuthe Department of Education and Culture, Province of Nova Scotia: p. 43.
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natural and cultural land formatiomsthe Chain Lakes watershadeainfluence water quality
through naturally occurring elements foundhe geology, soils, flora and fayrend water flow
affected bytopograpircal, climaic, and cultural influencethathaveoccuredover time. The
following subsections describe how these influences may impact water qualitydhatme
Lakes watershed area

2.2.1 Geology

TheChain Lakes watershed argtgaddles significantgeological ara where the South
Mountain Batholith, the largest body of granitoctks(course grain rock that is similar to
granite) in the Appalachian syst&raxtends from the northweatea of Nova Scotia and meets
the Meguma strata in the central part of the pro@iMap A: Bedrock Geologpn pagel7
illustrateghe granitoid rockeature and the Meguma strata formationthe context ofNova
Scotia andhe Chain Lakes watershed arédore deails on the rock formations and their
relationship to the watershed area are described in the subsections following.

Granitoid Rock

The southermportionof the Chain Lakes watershed area sits on two types of grarottkd

12.3% @5.65 habiotite monzgranite and82% ©6.23 hagranodiorite. The age description of
these granitic rock formations is Middld_ate Devonian agelhese rock formations are
considered tthavebeenat one timanolten (magma). This rock is igneous, categorized as
intrusive and onsists of granite, granodiorite, diorite, diabase, and gabbro. It presents itself in a
variety ofcolours textures, and compositions, most commonly containing large greyish or pink
crystals of potash feldspar in a matrix of smaller crystals, dominatgdastz and mica. This

rock is commonly used for building stone, aggregate, tin, copper, lead and zinc.

Granitictype rock is resistant to erosion due to its hard, impermeable and poorly jointed rocks.
Where granitoid rocks are prevalent in Nova Scotidhdscape is characterized by knolls and
boulderstrewn surfaces with thin acidic soils and large areas that have exposed bedrock. The
drainage pattern typical ingranticy pe r ock areas is called fAder a
water that is retaed on the irregular surface and how runoff is channeled through a disorganized
series of interconnected bogs, shallow lakes and streharscteristic of the southern section of

the Chain Lakes watershed area (8 B: Soil and Surficial and Bedrock Geologg pagel8

andMap C: Hydrology and Raw Water Sampling Collection Poorspagel 9).

Meguma Group

The Mea@ima Group is the parent rock group from the Cambrian to Silurian age, which is divided
into the Goldenville Formation (named after a mining area in eastern Nova Scotia where the
strata are well exposed) and the Halifax Formatfsillustrated onViap A: Bedrock Geology

on pagel?, the Halifax Formation is the geological base for over (&f0) of the northern

% The Appalachian Region includes all of the Atlantic Provinces, the Gaspe Peninsula and Eastern Townships of
Quebec, the Green Mountains in Vermont, the White Mountains of New litarapdhMaine and the New England
Uplands $ourceDavis, Derek S. and Sue Browne, Editors, TB8fe Regions: Natural History of Nova Scotia, Revised
Edition, VolumeTihe Nova Scotia Museum, the Department of Education and Culture, Province obtiova Sk
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portion(116ha)of the Chain Lakes watershed arébee boundary of whiclravels eastvest

along thenorthern shoreline of Fir€hain Lake arching northward across tfdain of Lakes
Trail (COLT) and the 103 HighwayT he rock family making up this portion of the Halifax
Formation is metamorphicategorized as sulphidearingmetasedimentsonsisting of the slate
rock type and described as slepger shelf slate, siltstone, minor sandstone andriranganese
nodules.The Halifax Formatio contains aciebearing pyritic slateAs indicated in the research
study conducted by Rapmnam (2009) preiindustrial Chain Lakes was naturally acidic due to
the sensitive bedrock geology (where the Halifax Formation meets the l8outitainBatholith
granite, exposing acidic rotkat issusceptibléo acid rock drainage (ARDByhen exposedand
organic acid inputs frorforested catchments and acid bogs ardhedvatersheds

2.2.2 Topography

Topography of the southern portion of Bkain Lakes watershed ansadefined by the South
Mountain Batholith. This batholith intruded as a hot thick kigduring the last stages of the
Acadian Orogeny (a major folding event created as the continental plates collided during the
Middle-Late Devonian perioddnd is where most of the granite in Nova Scotia Tiés

batholith features are relatively uniformtiiit meets the Meguma Strata of the Halifax
Formation where fairly steep slopes forRear this contact, xenoliths (rock fragments that are
encased in larger rocks as they cooled) can be seen. As the magma cooled, the surrounding
Meguma strata was bakexeating a narrow contact aureole where characteristic minerals have
developed, giving the surrounding slates a spotted appearance. The topography of the Chain
Lakes areand the geology that influencesstillustrated inMap B: Soil and Surficial and

Bedrock Geologpn pagels.

The northern portion of th€hain Lakes watershed anisadefined by the Granite Barrens where
there may be exposed rock due to the scraping action oégaaihere suparallel faults create
linear valleyghatare followed by rivers and sometimes filled by lakes. Granite areas also reach
the highest elevatior(steep slopes)mmediately north of th€hain Lakes watershed arisaan
areareferred to asezer Hill which has an elevation of 152 (seeMap D: Hydrology and
Elevatiors in Water SupphAreason page20). As mentioned irsection2.1: History of the Chain
Lakes Water Supplyn paged, the Chain Lakes were originally chosasthe potable water

supply source for Halifax due tts elevation.The highest elevatioimside theChain Lakes
watershed areia 144 m, while the lake level is 68 (seeMap C: Hydrology and Raw Water
Sampling Collection Pointsn pagel9).

2.2.3 Surficial Geology

Surficial geology of the watershed area consistsatinally exposed bedrock resulting frohe
scouring action of glaciethatareevident from the striations (grooves formed by ioghe
bedrockdistinctive erratics (boulders transpad from far away rock soces)and surficial

deposits left by passing or melting ice which formed the materials for most soils in Nova Scotia.

* RajaratnanThiyake. 200%\ssessment of Lositerm Changes in Water Quality from Halifax Region Lakes (Nova
Scotia Canada) Using Paleolimnological Techriogston, Ontario. Queens University.
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Surficial geology characterizing théhain Lakes watershed ares described in the subsections
below and illustrated oMap B: Soil and Surficial and Bedrock Geologg pagels, is

predominantly Bedrock with a small portion of Till Veneer located in the Southwest corner of

the watershed area. Despite significant aqgbgenic activity from residential and highway
development surrounding and within the Chain Lakes watershed area, these areagpackby
NSDNR as the original material because of the sporadic and shallow nature of the modifications.

Bedrock

Bedrock in his area amounts to 151ha8(~73%of the watershed argas exposed ahesurface
or beneath shallow saindmay include minor fluvial, lacustrine (water areas) and till deposits.

Till Veneer

Till veneer whichmakes up a small area of the Chain Lakagershedireaamouning to 20.86
ha(~10%) is located on approximately 80% of the northern shoreline of Second Chajn Lake
extending northwest to the boundary of the watershed area. The type of till veneer in the
watershed areia Beaver River Tillconssting of a diamicton (poorly sorted glacial deposits)
with sandy matrix and locally derived clasts (rock, sand or mud fragments freewiptieg rock
transported by glaciers). These sediments were deposited by ice and derived from subglacial
erosion. Thehickness of this till is estimated from D%m. Some areas include exposed
bedrock and thicker till deposits (¥3) of locally derived till.

Lakes, Streams and Wetlands

The remaining surficial geology areithe Chain Lakes watershed apemsists of 36.99 ha
(17.74%) surface watelFirst and Second Chain Lakes together make up approximdtéytga
(16 629%) of the watershed area; Lily Pond covers hdf0.69%); and an unnamed pofwtrnal
pool), located in the ramp area between Highways 102 andd@8s 0.2ha(0.1%). Wetland
areas included in the surficial geology figures amount to approximatelyn@(@83%) Streams
inside the Chain Lakes watershed area amoubi68? km These areas are describednore
detail in the next sectic®.2.4 Chain Lakes HydrologandEnvironmentandin section2.3.2
Water Networken page22 andareillustrated onMap C: Hydrology and Raw Water Sampling
Collection Pointoon pagel9 andon Map D: Hydrology and Elevatiognin Water SupplAreas
on page20.

2.2.4 Chain Lakes HydrologandEnvironment

The following subsections briefly describe fhreshwateihydrology of theChain Lakes
watershed area

Hydrology

Hydrology of any aga is influenced bthe underlying geology and type and depth of surficial
overburdenDepthto-watertable of theChain Lakes watershed arééustrated orivlap C:

Hydrology and Raw Water Sampling Collection Poorigpagel9 andMap D: Hydrology and

Elevatiors in Water SupplhAreason page20, showst he char acteristic fAder a
pattern of the South Mouaih region of Nova Scotia whereby surface water is retained in a
disorganized series of streams, lakes, and bogs. Chains of lakes, streastibwatersoccur
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with thelow ridgesthatfollow the trends influenced theelevations and the underlyingasta.
Many of the streams are sleflowing and interrupted by shallow, rocky ponds and lakes.

Hydrology of theChain Lakes watershed areas been altered significantlgince the settlement

of Halifax. Hrst, it was alteredo accommodate the potable watereds of the City of Halifaas

described in sectio.1: History on paged and in sectiorChain Lakes Dam and Spillwaw

page23. More recently it was alterdd preventrunoffimpacts fromthéay er 6 s Lake Bus
Park asdescribed insectoBay er 6 s L a k e onpgel&andsllustratedob MamJ:

Halifax WaterInfrastructure(Sewer and Wategn pagetl andMap K: Halifax Water

Infrastructurei LongLakeon paget2.

Bathymetry

Changes in water levels such as thosviouslydescribed affect the bathymetry and the
chemical consistency of the wat&he bathymetry of Firsind Second Chainakes atthe
deepest poistare 12.4n and12.2m respectively(seeAppendixl: Bathymetric Maps of First
and Second Chain Lakes pagel30).

Water Budget

Dillon Consulting assessed th@éhain Lakes watershed araad evaluated its water budget
based onnput (precipitation) calculations anlkree outpufevapotranspiration, runoff and
infiltration) parametersThe net quantity of water available is the difference between the total
precipitaton and evapotranspiratioDue to the small size and order of tDeain Lakes
watershedthe shallow nature of bedrockyevegetation present artlde level ofurbanizationit

was determined thannual precipitation levels highly influentteslake watedevels. Therefore

in the event thatrecipitation levels in our region drop and urbanization of the watershed area
continues, the Chain Lakes water system would be greatly impapt#dntially reducing the
water budget to very low levelgnder such coumstances, in droughonditionsfor example
specific measuresould need tdbe undertaken (see secti®2.1 Droughton page7).

Water Quality
Factors known to commonly influence water quality in Nova Scotia surface waters are:
1 climate related events (e.g. air temperature, precipitation, and seasonal flows);

1 watershed characteristics (e.g. forest cover, amount of wetlands, land ueekbedr
geology and soil type); and

1 pollution sources (point and nguoint).

Groundwater in this Region is stored and transmitted through fractures and joints and along fault
and contact zones in the bedrock and like the surface water in this Region, isilslesicep
acidification from ARD and taliscolouratiorfrom contact with naturally occurring minerals

® Dillon Consulting Limited, May 20@hair_ake Watershed Assessment Final&iépoRegional Water
Commission.
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such as iron and manganese associated with granite and quér&tie quality is discussed
further in sectiorb.4: Source Water Quality Monitoringn pagel05.

Precipitation

Runoff rates are influenced by precipitation (descrivel respect tahe Chain Lakes

watershed areia more detailn section2.2.6 Climateon pagel5). During highwaterdischarge
times, rock formations, such esposedyritic slate can create watequality problems. When

pyritic slates are exposed to water and oxygen, sulfuric acid is produced which can lead to fish
kills. Peat moss can also create acabnditions in lakesMoreover increased acidity causes
aluminum, cadmium, lead and other pdiiy toxic metals tdeachinto waterways.

2.2.5 Soils

TheChain Lakes watershed arsails are predominantli63.85ha (78.6%)Gibraltarand13.99
ha(6.7%)Bridgewater Gibraltarsoils are characterized as coutsetured, weHldrained,

gravelly, sandy loarderived from granité usually shallow, heavily leached and very acidic.
Scattered areas of exposed rock are also found in this ardzafsers orMap E: Land Cover

on page36). Unforestedareas ofSibraltarsoils tend to form hardpaiisatendencythat is
characteristic of acid soilsand tend to be imperviouBridgewater soils are derived from slates

2.2.6 Climate

Although theChain Lakes watershed arigaconsidered inland, it is dily influenced by coastal
climate conditionsmainly due to its elevation and exposwgech thatemperatures are slightly
warmerthan those of its further inland courgarts (Pockwockake, Bennery Lake and Lake
Major). Further, n winter, precipitatia in the watershed area is more often inftren of rain
than snow

The closest climate research station to the Chain Lake watexstesl the Halifax Citadel
Automated Network Statiomistoricalweather dataollected at this station betwe#86land
201Q suggestshatoverall precipitation has decreasadhe Chain Lakes watershadea
Further,as described in sectioR.2.4 Water Budgebn pagel4, precipitation plays an important
rolein water production to th€hain Lake watesupply.Therefore, hetrendtoward a decrease
in overall precipitation coupled with warmer temperataedan increase in urbanizatiarf the
surrounding eeashas the potential toegativelyimpactthe watersupplyand ultimatelythe

wat er s hity b Sesve as bni emergency bagkwatersupply.

2.2.7 Flora and Fauna

The main influences on regional vegetationatmique combination of inland and coastal
climate conditions; sandy, acid soils; mixed drainage; extensive disturbance by fire and human
activities includingormerlogging, agiculture, and mining practiceandcurrentdevelopment.

The watershed land base has naturally recovered to a softweoaidant forest (125.5haor
78.84%) with a healthy biodiversity of shatbderant and intolerant hardwood stands. The
understory vegetation (mainly ericaceous) has rebounded to conditions consistém with
mainly shallow and acidisoil and geological contibns. A wildland fire that occurred in August
2001was a mild interruption tthis rebound.
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2.2.8 Cultural Environment

From t he ear | y 17 0thelhainlakeswatershedreawak abuslinglm@d@® 6 s
of industrial and commercial activesincluding forestry,sawmiling, farming and rock
guarrying.Such activitesheavilyimpacted vater quality putting human health at risk.o curb
anthropogeni@mpacts to the water supplyre Halifax Water Company eventually acquired

most of thewatershed largl Theactivitiessubsequentlgtoppedallowing the watershedo heal

and water qualityo improve. In addition tathe former industrial and commercial activities
recreational activitiescluding hunting, fishing, hikingswimming and boatingnany of which
continue todayhavealsosignificantlyimpacedthe landscape of théhain Lakes watershed

area

The followingmapsdepict the land formthat were described in this section (2.2).
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MAP C: HYDROLOGY AND RAW WATER SAMPLING COLLECTION POINTS
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MAP D: HYDROLOGY AND ELEVATION SIN WATER SUPPLY AREAS
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2.3 Location, Land Cover, Ownership and Built Form

This sectiorof the SWPRlescribes the location, land coybkuilt form and landownership
characteristicef theChain Lakesvatershed are&éap E: Land Coveron page36, Map G:
Landownershi@ndBy-Law Zonen page38, Map H: Road Infrastructure and Winter
Maintenanceon page39, Map |: Power Utility Infrastructureon paged0, Map J: Halifax Water
Infrastructure(Sewer and Wateoh page41 andMap K: Halifax Water Infrastructuré Long
Lakeon paged2illustrate the descriptions in this section.

2.3.1 Location

The Chain Lakes watershed arecated at longitude 63°39'0.543"W, and latitude
44°38'28.134"N. The elevation of tldain Lakes watershed aneages from approximately
144mto 63 m at lake level (sédap E: Land Coveron page36). The watershedreais bound
on the north side by the Halifax Mainland Comniica subdivision bound bywashmill Lake
Drive; on the south side lyng Lake ProvincialPatk on t he west si de
Ragged Lake Industrial Parkad on the east side by North West Arm Drive and residential
properties.

The ChainLakes watershed area@urrently amounting to 208.4&,was delineated based on a
combination of factors including property boundaries, roadaigch define the drainage
pattern through culverts and road base developmemd natural ridge lines. Tls&ze of the
originalwatershed areamounting tapproximately2312ha(2095+217) hasbeensignificantly
reducedsincedrainage patterns from th®ng Lakeand Bayeis Lake subwatershed have been
alteredto direct water flonaway from the Chain Lakes watersteda(seeMap D: Hydrology
and Elevatios in Water SupplyAreason page20).

2.3.2 Natural Land Cuwer

Natural nd coveinside theChain Lakes watershedeaamounts to 36387 ha(78.6%) and
consiss of: 121.46 ha(58.26%) of youngmature foresincluding3.67ha(1.76%)of forested
burn areaapproximately~36.99ha(17.74%) surface water aredgmcluding wetlands)and 1.75
ha(0.84%) barremmreasSee illustration®n Map E: Land Coveron page36 andthedescriptions
of theseareasunder thecorresponding suheading below.

Suface water network flow has undergone significant alterations due to a variety of historical

uses including mills, quarryinghdmanipulation of the source water aréasupplypotable
water to the City of Halifaxsee sectio2.3.3 Water Supplynfrastructure on page23). More
recently surface water flow has beeedirectedaroundthe development othe 100 series
highwaysthatcarrytravelersand commuterthrough the watershe8urtherdetails on th&hain
Lakeswater networks are described under that heading below.

Forestry

Lands owned by Halifax Water within tiihain Lakes watershed ara@ subject to thEalifax
Regional Water Comigsion Act which restrictgshe harvesting and removal of wo(ste

by

section2.5.1 Halifax Regional Water Commission Axt page26). Also,Ha | i f a xBeSWat er 6 s

Management PracticéBMPs) guideforestry(and otherpctivities ondrinking water supply
watershed area lands
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Water Networks

Approximately36.99ha(17.74%) of theChain Lakes watershed areansists of surface water
areaTablel: Chain Lakes Watershed Area Netwbsowoutlines surface water aeaithin
the Chain Lakes watersheslection2.2.4 Chain Lakes HydrologandEnvironmenbn pagel3
describes thaydrology of the Chain B a y e r 0 kkeswatetshddsavhiah areillustrated
on Map C: Hydrology and Raw Water Sampling Collection Poorigpagel9 andMap D:
Hydrology and Elevatiogin Water SupphAreason page20.

Bathymetry of Firsand Second Chain Lakattheirdeepest pintsarel2.4mand 12.2 m
respectively(see Figure 5 & 6 respectivelyin Appendixl: Bathymetric Maps of First and
Second Chain Lakes pagel30).

Table 1: Chain Lakes Watershed Area Network

Surface Water Body

Water Body Area (ha)
/Length (km)

Percentage of
Watershed (%)

Bathymetry (m)
(see Appendix 1 on page 130)

First Chain Lake 19.18 ha 9.2 12.4
Second Chain Lake 15.47 ha 7.42 12.2
Lily Pond 1.44 ha 0.69

Vernal pool 0.21 ha 0.1

Wetlands 0.69 ha 0.33

Streams and Brooks 662 m* Negligible

Totals

36.99 ha (not included*)

17.74

2.3.3 Built Form

Thewatershed arealso has undergone significant anthropogenic alteratiormer 25% of the
watershed area to accommodate transportation corridors (roads and trails), utility lines (power,
water, wastewater and stormwater), housing and other built forms. The subsectians belo
describe these built forms and the land area or length of corridor they occupy

Transportation Corridors

Approximately45.3ha(21.73%) of the Chain Lakes watershed ates been converted to
various forms of transportationfrastructure and power lirerridors (seeMap H: Road
Infrastructure and Winter Maintenanoa page39 andMap |: Power Utility Infrastructureon
page40).

Theroadnetworksupportghe existingl4.67km of pavedroadvays and pathwayscluding 1.7
km of theChain of Lakes Trai{seesection2.3.3 Chain of Lakes Traibn page2?2)).
Additionally, the road network includ€s71km of power line corridor owned by HRM and a
0.48haroad reservearcel owned by NSTIR.

Chain of Lakes Trail

TheChain of Lakes Trail (COLT)formely theChesteiSpur Linerailway) travels north of First

and Second Chain Lakes, intersecting the Chain Lakes watershed area from east to west for 1.7
km from theNorth West Arm Drive overpass to thighway 103 overpagseeMap H: Road
Infrastructure and Winter Maintenanom page39). The Halifax Regional Municipality (HRM)
purchased the abandoned line from the Canadian National Railway Company (CN) in 2009 in
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anticipation of buildin@ new acti ve transportation route f
Lake Industrial Park and beyondith Halifax Watersupporta newcorridordesigncommenced

in July 2010 In May 2011 the Chain of Lakes Tr&@OLT) officially openedfor nonmotorized

vehicles (except scooters and wheelchairbe Chain of Lakes Trail Association (COLTA) was
subsequently formed tmanagehe Chain of Lakes Tradn behalf of HRM

Halifax Water sees the COLAsa means to educate the general pudihigutsource water
protectionand sustainable watershed management@pbmotelow-impact and sustainable
watershed activitiesurther Halifax Water sits on the COLT Board aodnsiderst a quasi
watershed advisory bognathich providesadvice ortrial-related actitties that affect the
watershedreaalongthe length of the trail.

Water Supply Infrastruct ure

The Chain Lakesurface water supply providdse emergency baekp water supply for the
regions servelly Pockwock Lake, i.e., Halifax, Bedford, Sackville, TimeeatlFall River, and
Waverly(seeMap L: Primary Water Supply Watershed and Distribution Areagpagel03).

The Chain LakeWater Supply Pumping StatipfseeMap J: Halifax WaterInfrastructure
(Sewer and Wategn pagetl) was originally commissioned in 194Bhere is no filtering
system at the Chain Lakes water treatment facility.

Dam Infrastructures

In 2012 Haifax Water completed a dam safety review of all of its dams and spillways including
the Bayer6s Lake Diver si on. THe &lant Gperations Greup Fi r st
within the Water Services Department at Halifax Wéeecifically, staff at the D. Kline
WaterServicesPlant) is responsible for the operation and maintenance eétteams.

Descriptions oflams and spillwayare described under the subheadings below

A

Bayerds Lake Diversion Dam

According to record drawinghte Bay er 6 s Rark Hiversidhuwais H3endigh and

83 m long. Itwasconstructed in approximately 1986dis located at the head of Second Chain

Lake It was constructed to divelta y e r 0 snto BongoLakie(see theBayelts Lake Dam

inset map oMap J: Halifax WaterInfrastructure(Sewer and Wategn pagetl). The Bayer 6s
Lake Diversion dam is classified akoav consequence structure in terms of life, economic and
economic losses.

A sampling sation (CLG3) is located immediatelypstream of the diversion dam (indicated on
Map C: Hydrology and Raw Water Sampling Collection Poorspagel9) to monitor water
qualityfromtheBay er 6 s L a k eas descebeth sedian5.42aBraky er 6 s Lake
Wastewater Systeam pagel24).

Chain Lakes Dam and Spillway

The Chain Lakes dam and spillwggeeChain Lake Dam andSpillwayinset map oMap J:

Halifax WaterInfrastructure(Sewer and Waten pagetl) is situated 64.81 above sea level.
It is located under the North West Arm drive overpaisthe outflow from First Chain Lakd&his
infrastructure wasonstructed in the mid9" century to control water levels First and Second
Chain LakesThe dam and spillway are in need of upgsatcording ¢ the Dam Classification
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Study conducteth 2012 and detailed in a 2013 report for Halifax WateMitchelmore
Engineering Company LtdMeco). The Chain Lakes Dam and Spillway is classified higla
consequence structure due to the potential for lobfe@nd economic losses; andioav
consequence structure in terms of environmental losses.

The Chain Lakes spillway remains opetcept for emergencies for temporary use during a
scheduled repair of tHeockwockwatersupplysystem.

Central Sewer and/astewater Systems

Prior tothe newChain of Lake Sewer Trilrsystemraw sewage wagsumped from the pump
station located at 118 Chain Lake Drive uphill through the northwest corner of the watershed
under the Hwy 102 and Hwy 10@8mpsand eventuallynto the HalifaxHarbaur Solutions
Wastewater Treatment Plant. The agli2ginch precast ironforcemain reached its flow capacity
and hadexperienedhigh rates of failure. To overcome these deficiencipgrades were
completedn two Phasess described beln

Washmill Court/Lake Extensioni Phasel

Washmill Court/Lake ExtensionPhasd of the Chain Lakes area sewer line upgragdes
completed in 2011 whelg ~893 m of newly constructedOinch 250 mm) polyvinyl chloride
PVC SDR 35gravity flow pipe wasadded to the Geizer Hiékea This sanitary sewer pipeline
cuts across the northern corner of the watershed areslangithe northern watershed boundary
connedng to theHarbourSolutions Sewershed at the Mount Royal Estates subdivision (see
fiPre-exising sanitary sewer pipandsewer pipe trunklustrations onMap J: Halifax Water
Infrastructure(Sewer and WateQn pagetl).

Chain of Lakes Sewer Trunk Phasell

Chain of Lakes Seer Trunki Phasdl of theChain Lakes area sewer line upgradeas

completed in 2014. The projdatvolved decommissioning ~1218 of the old12-inch precast

ironB a y d.akéfercemainand replacing it with a ned2 inch (105dnm) fusedgravity HDPE
sewerpipeto accommodatéheincreased capacity and design flow frtmeBay er 6 s Lake
Business Park arttie Timberlea ares(seen Dec o mmi ssi oned (2014) Sani't
Forcemaimillustration onMap J: Halifax WaterInfrastructure(Sewer and WategQn pagetl).

The COLT was deemed the best location to place the new seweainmpthe gradeallows

gravityto carry the sewage to th¢arbourSolution facility, which reduespipe pressurand
subsequentlyhe environmental risk from potential malfunctioning of mechanical and electrical
equipment used to pump sewdlmughthe pipe Furtherthe pipe material anfdised joint
construction allowfor a longer life span and fewer point failsre

Thenew HDPE sanitary sewer pip@ansects the Chain Lakes watershed area for 1i /kom
the Hwy 103 overpass to the North West Arm Drive overpass (seMafsdon pagetl) andis
the predominantype ofsanitary sewepipe used under the COLThere is one joint ithe 1050
mm HDPE pipe where ijoinsa 48 inch (1200 mm) SaniTite® pipleatis locatedeast of the
Hwy 103overpass jugnside the watershed area.
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Stormwater Maagement

The Chain Lakesvatershedreais particularly vulnerable to stormwater runoff due to the
abundance of paved highwaysails and pipelinethatcrisscrosshe Chain Lakesvatershed
area For more details on how the Chain Lakes watershed arei@cseaf by stormwatesee

headings throughowection3.1: Inherent Risk Factorbeginning on pagés3.

Power Line Corridors

Approximately4.2 km (6.14ha) or 2.94% of the Chain Lakes watershed area is classified as
power line right of wayThe locations of the network of power transmission limigsin the
watershed areare illustrated otMap E: Land Coveron page36.

Urban Development

Approximately 1.23a(0.59%) is urban development, specificdiyusing and business
described in sectio®.3.4 Landownershipn page25 and illustrated otMap G: Landownership
andBy-Law Zonen page3s.

2.3.4 Landownership

Thelandownershigpreakdownof thewatershed areia outlined inTable2 belowandillustrated
onMap G: Landownershi@ndBy-Law Zonen page38.

Table 2: Breakdown of Landownership by Type, Agency/Department and Land Area
(excluding 36.09ha surface water area and including 0.69ha wetland areas and 0.21ha vernal pool)
Agency Type Agency/Department Area (ha) Watershed Area (%)
- Halifax Water 11151 53.49
Utility
Nova Scotia Power Inc. 0.23 0.11
Province NSTIR 40.86 19.59
Municipality HRM 18.82 9.03
] Residential 0.70 0.34
Private
Business 0.32 0.15
Total Land Area 172.44 82.71

2.4 Water Area Designation

TheChain L&kes watershed arémnot designated as a Protected Water Area under the Nova
ScotiaEnvironment Act. 19995, c. 1, s. 1However, it is referenced as a watershed are#sand
protectedunder section 25(1) of tHéalifax Regional Water Commission Act 200755, s. 1
(HRWCACct) describedunder that headinigelow.

2.5 Governance

The mechanisms that govern the protection of the Chain Lakes water supply include provincial
policies and regulations and municipal land use planningiesland bylaws.

2.5.1 Provincial Policiesand Requlations

More specifically the Halifax Regional Water Commission Actdthe Halifax Regional
Municipality Charterregulate ativities that pertain tahe watershed arehoweverthe Special
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Places Protection Adclso mayrestrict activities that may otherwise impact the watershied.
following subsections desbe these provincial policies in more detail

Halifax Regional Water Commission Act

Section 25 of thélalifax Regional Water Commission Achende®012;c. 60governs the
protection of the Chain Lakes watershed amedis defined as:

25 (1) No persorshall place or permit to escape upon any land adjacent to
Pockwock, Tomahawk, Chain, Long, Major, LaMont and Topsail Lakes,
and all lakes, ponds or other bodies of water tributary thereto, or any lake
or tributary of such lake at any time forming part lo¢ tvater system of
the Regional Municipality, or upon any land or water forming part of the
watershed of any one of such lakes, any matter or thing of an offensive or
deleterious nature or calculated to impair the quality of the water for use
for domestigurposes.

(2) No person shall

(a) cut any ice on any lake forming part of the water system of the
Commission or fish, bathe, wash in or otherwise impair the quality
of the water in any such lake; or

(b) cut any wood or camp on any land of the Commissicatéd on
the watershed of any lake forming part of the water system of the
Commission or haul any wood, wherever cut, across any such lake
without first obtaining the consent in writing of the Commission.

(3) No person shall, upon any land forming pafrtlte watershed of any of
the lakes forming part of the water system of the Commission, erect or
construct or place or cause or permit to be erected, constructed or
placed, any building or structure unless such person has first obtained
from the Commissiopermission to do so. 2007, c. 55, s. 25.

Further under section 6Af theHalifax Regional Water Commission AdtVhere there is a
conflict between thidct and the [Halifax Regional Municipality] Charter, thisct prevails
2012, c. 60,s.40

Halifax Regional Municipality Charter

TheHalifax Regional Municipality Charter 2008, c. 39, snay provide regulatory protection
of a water supply area, including Chain Lakes through the following policies

Protected water supply area

i 1 9 @) The Council may,\bbylaw, designate lands owned by the Municipality as protected
water supply areas.

(2) No person shall

(a) place, or permit to escape, any matter or thing of an offensive nature, deleterious
nature or likely to impair the quality of water for use fomtestic purposes, upon
land in a protected water supply area;
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(b) fish or bathe in a lake, or other body of watara protected water supply area
(c) camp on land in a protected water supply area; or

(d) cut wood or erect, construct or place a buildingstyucture in a protected water
supply area without the permission of the Council.

(3) The Angling Act does not apply to a lake, river or stream forming part of a water
supply area of the Municipality or to the land surrounding or adjacent to them.

Specid Places Protection Act

The Special Places Protection ABLS., c. 438, s. ik relevanto the Chain Lakes watershed area
due toanarcheological discovergn an HRM parcel of land located in the northwest corner of
the Chain Lakes watersheliustratedon Map G: LandownershimndBy-Law Zonen page

38. The archeological features on this parcel have special protectiontktatugh thisAct

2.5.2 Municipal LandUse Planning Policies drBy-laws

The Chain Lakes watershed area is municipally governed through the 2014 Regional Plan,
Community PlanSecondary Planning Strategies, and HRM and City of Halifalalwg. The
following subsections outline, through brief descriptions and tallesntinicipal governance
policies, designations and regulations relative to the Chain Lakes watershed area.

Regional Municipal Planning Strategy (Regional Plan) Policies

The Halifax Regional Municipal Planning Strategy (2014) (2014 Regional Plan) adopted in
October 2014 contains land use designations and accompanying policies that guide the land use
activity thatmay occur in a given area. The land use designations relevant to the watershed area
are Open Space and Natural Resources (OSNR), Urban Settl&iS¢rnd Business/Industrial

Park (IP). The Plan policies that guide the land use activity within the Chain Lakes watershed
area are found in: Chaptei Znvironment, Energy and Climate Change; Chapie&attlement

and Housing; Chapteri8Municipal Wate Services, Utilities and Solid Waste; and Chaptér 9
Governance and Implementation Policies. The following briefly describe and outline in tables
theland use designation®llowed by the policies governing them with respedhtoChain

Lakes watershedrea.

Generalized Land Use Designation Areas

Generalized landise designation areas of the 2014 Regional Ritiny applicable to the Chain
Lakes watershed are outlinedTiable3: 2014 Regional Plan Generalized Land Use Designation
AreaRelevan®olicies below.
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Table 3: 2014 Regional Plan Generalized Land Use Designation Area Relevant Policies
Policy Definition Details Outline Number
Land Use Designation
Strengthens the This land use designation shall apply to government-owned
connection between and private resource sector lands and generally preserve the
natural areas, parks and | interconnected system of open space and minimize E-1
communities to fragmentation within the Open Space and Natural Resource
Open conserve biodiversity, Designation.
Sp provide opportunities for | HRM shall, through the Subdivision By-law, prohibit residential
pace and . L E-2
outdoor recreation, development on new roads through the Subdivision By-law,
Natural ; \
Resource retain HRM's natural
and cultural heritage, Provide for the creation of one additional lot from any area of
support the retention of land that is within the Open Space and Natural Resources E-3
important environmental | Designation provided that the area of land was in existence
systems and preserve prior to April 29, 2006;
HRM's quality of life.
Areas where HRM HRM shall work with Halifax Water to coordinate municipal
approval for serviced land use planning and development initiatives with the
Urban have b lanning and devel f municipal d
Settlement areas have been planning and development of municipal water, waste-water S-1and S-2
designated under Urban | and stormwater facilities in areas that have been considered
Settlement. for serviced development over Plan life (subject to Policy S-2).
Business/ Where HRM has Ensures that secondary planning strategies and land use by-
- identified lands that may | laws allow lands to remain available for intended uses while
Industrial b . . . L . . s . . . EC-5
Park e suitable for industrial minimizing conflicts with existing or future incompatible uses in
uses. the vicinity

The land area and ownership within each land use designation area is outlinbte# 2014
Landownership in Land Use Designation Areas in Chain Lakes Watersheb&losa

Table 4: 2014 Landownership in Land Use Designation Areas in Chain Lakes Watershed Area

2014 Regional Plan .

Land Use Designatiois and Land Area (ha)* Landownership Areas (ha)
Open Space and Namural ~0.65 Halifax Water ~0.65
Halifax Water ~110.86
HRM ~18.82
NSTIR ~40.86

Urban Settlement (US) ~207.88** - -

Private Resident ~0.7
Private Business Interest ~0.32
NSPI ~0.23
, . o HRM ~5.64
Business/Industrial Park (IP) ~5.96 Private Business Interest 2032

*Note: Landownership areas do not include surface water areas (36.09ha) and do include wetland (0.69ha) and vernal pool
(0.21ha) areas.

1 **Note: Urban Settlement Designation includes the ~5.96 ha of the Business / Industrial Park sub-designation.

2014 Regional Plan Policies

Under thefollowing subheadingdyrief desciptionsandtablesoutline the respective 2014

Regional Plan policiethat arerelevant to the Chain Lakes watershed area.

Environment, Energy and Climate Change

The 2014 Regional Plan policiapplicable to the Chain Lakestershed arefiom Chapter 2:

Environment, Energy and Climate Charage outlined below ifable5: Regional Plan Chapter

2: Environment, Energy and Climate Change Relevant Policiggage?9.
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Urban Settlement and Housing

The Chapter 3 Urban Settlement and Housipglicies réevant to theChain Lakes watershed
area(S-1 and S2) fall under thedrban Settlemeriand use designation as outlinedriable3:
2014 Regional Plan Generalized Land Use Designation Redavanfolicies above

Table 5: Regional Plan Chapter 2: Environment, Energy and Climate Change Relevant Policies

Policy

[ Definition

[ Policy Details Outline

‘ Policy Number

Greenbelting: Building an Open Space Network

Establishes Protected Area Zones applicable to
designated wilderness areas, nature reserves, and E-7
c tion bet tural conservation-related properties owned by government
onnection between natural areas, or private conservation organizations.
parks and communities to conserve - - - —
Natural S : : I Evaluates the potential for the designation of additional
biodiversity, provide opportunities . -
Networks . . lands for protection under the Wilderness Areas E-8
for outdoor recreation, and retain Protection Act
HRM's natural an ltural heri . - - - - -
s natural and cultural heritage Delineates natural corridors consistent with the
Greenbelting and Public Open Space Priorities Plan E-9
approach.
Water Resources
Establishes a Protected Water Supply Zone applied to
Protection for non-designated all publicly owned lands which serve as a water supply
- . ] E-13
potable water supply areas in HRM watershed, including emergency water supply
the 2014 Regional Plan recognizes watersheds and well head protection areas.
Potable that ficlonsideration may need to be | Council shall consider amendments to land
given to adopting municipal use by-laws deemed necessary to:
Water ;
measures that protect water supply (a) protect the water supply; (b) ensure a
watersheds and future water consistent regulatory approach within each E-14
supplies not provincially designated | watershed; or (c) conform with any
as water supplies. Statement of Provincial Interest Regarding
Drinking Water.0
Wetlands less than 2 ha in area are
assessed under the Nova Scotia Establishes a Wetlands Schedule by-law to be used as
Wetland Conservation Policy and a reference to prohibit development within any such
Wetlands ) ] .
- those more than 2 ha in area wetland except as required to allow for public E-15
Protection : . . . . . L
require an environmental impact infrastructure and in conformance with any Provincial
assessment as per the guidelines or Statement of Provincial Interest.
Environmental Assessment Act.
Policy provides a mechanism to
retain native vegetation and native Requires the retention of a minimum 20 metre wide
N soils which enhance runoff storage riparian buffer along all watercourses throughout HRM
Riparian ity, infiltrati d ti t t t th s f ti E-16
Buffers capacity, infiltration, an preventing o protec he € unction -
activities or land uses which Through a secondary planning process, the width of
introduce nutrients or contaminants | the riparian buffer may be increased.
into watercourses.

Municipal Water Services, Utilities and Solid Waste

Chapter 8 Municipal Water Services, Utilities and 8Wasteof the 2014 Regional Plan
explairsthe role with regard to coordinating common initiatives between HRM ahifd¥a
Water. Generally, these initiatives include ensuring cost effectiveness around financial

expenditures, providing services, reducing degradation to the natural environment, managing

growth and associated infrastructures and reducing alpade electcal and

telecommunication lines. The Chapter 8 policies relevant to the Chain Lakes watershed are

outlined inTable6 on page30.
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Table 6: Regional Plan Chapter 8: Municipal Water Services, Utilities and Solid Waste Relevant
Policies

Policy Definition Policy Details Outline Number
Transfer Agreement
An agreement between HRM shall work with Halifax Water to coordinate municipal land S
Halifax Water and HRM to use planning and development initiatives with the planning and
Transfer better serve the public development of municipal water, waste-water and stormwater
Agreement interest with respect to facilities in a manner that is consistent with the objectives of this
water, stormwater and Plan, the Transfer Agreement and can satisfy policies and
wastewater services. regulations of Halifax Water and the Review Board.

Stormwater Management: A Municipal Role

. . SU-7-S-
. HRM shall consider: adopting a stormwater management and 12
HRM can play a role in . . )
erosion control by-law, subject to approval by the Review Board
stormwater management . o - . .
Stormwater . with area-specific provisions that consider: operational and
through watershed studies . ; .
Management . . regulatory measures to reduce quantity and improve quality of
. that include appropriate . . L ’ .
and Erosion stormwater entering public facilities and watercourses; retrofits to
stormwater management . . . - .
Control ) . . mitigate flooding; funding for daylighting watercourses; amending
strategies and consideration . . S
. ) by-laws in accordance with Provincial standards on stormwater
of climate change impacts. )
quality; and stormwater management rate structures.
Utilities
Electrical and Initiatives to provide Consider future amendments to the Regional Subdivision By-law
) underground utilities, to require the underground placement of all electrical and
Telecommuni- e S s . SU-25
primarily in urban and communication lines within street rights-of-way or rear lot

cation Lines . -
commercial centres. servicing.

Encourage distribution
infrastructur ¢
Natural Gas providing access to an
alternate fuel source for
many residents and
businesses.

HRM shall work with Heritage Gas and provincial regulators to
increase access to a comprehensive natural gas distribution Su-27
system within t he HRM&s Ur ban Service

Governance and Implementation

An important component of ti#14Regional Plan is to ensure community engagement that is
inclusive and accessible to all. Chaptei @Governance and Implementatiohthe 2014
RegionalPlan defines the objectives to achieve this. The rele@nponenpolices regarding
Measuring SuccesmdSecondary Planning Strategiesich affect the Chain Lakes watershed
area are outlined imable7 below.

Table 7: 2014 Regional Plan: Chapter 91 Governance and Implementation Relevant Policies

Policy Definition Policy Details Outline Number

Measuring Success

Performance measures, presented in Appendix A of the
2014 Regional Plan shall assist in evaluating the
effectiveness of policies, programs, and investments in
achieving the stated vision and objectives of this Plan.
Targets will be developed, where appropriate, and
Regional Council will be provided with annual reports.

Performance measures assist in
evaluating the effectiveness of
policies, programs, and
investments in achieving the
vision and objectives of the Plan.

Measuring
Success
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Secondary Planning Strategies

Secondary
Planning
Strategies

épresent visions
policies of a community which

may not be consistent with this
Plan. HRM will strive to achieve
consistency in all its planning
documents and programs to
ensure that they are consistent
with this Plan and that they reflect
current community issues and
desires for future change

When evaluating amendments to Land Use By-laws or
development agreement applications, in the event of
conflict between the policies of this Plan and a Secondary
Planning Strategy, the more stringent shall prevail.

G-7

Where minimum setbacks from watercourses have been
established under Secondary Planning Strategies and
Land Use By-laws differ from the minimum twenty (20)
meter setback specified by the 2014 Regional Plan, the
more stringent shall prevail.

G-8

When new secondary planning strategies or amendments
to existing secondary planning strategies are brought
forward for approval, HRM shall consider whether the
proposed objectives and policies are consistent with or
further achieve the objectives and policies of the 2014
Regional Plan.

Community Plan Area

The Chain Lakes watershed area is situated in the Halifax (Community) Plan Area. The
ficomplete packageof zoning regulations (policies and-taws) for the Halifax Plan Area is
comprise@ of the Municipal Planning Strategy (MPS), Land Usel@y (LUB), Zoning Map,
Schedule Map, Height Precinct Map, View Plane Map, McIntosh Run Flood Plain Map, and
Building Line Plar® To determine allowable land useithin the Chain Lakes watershed, the

Acompl et e

packageodo was reviewed.

Zoning regulationshat were determined to bbelevant to the Chain Lakes watershed area
includeparticular HalifaxMPS policies, LUBs (Zoning Blaws), and Zoning and Schedule
Mapsand are explained under the following keadingsT he r emai ni
were determined not to be relevant to the Chain Lakes watershed area.

Halifax Municipal Planning StrategyMPS)Policies

ng

Apackage

The Municipal Planing Strategy (MPS) provides the framework to guide decisiaking with
respect to development of a particular Community &taa.Governance for the Chain Lakes
watershed area is provided throupgk policies oHalifax MPSand its associated GFLUM

(illustrated orMap F: Community Plan Areas and GFLUMs 2014 Regional PlaandHalifax
MPSon page37) andthe Halifax Mainland Land Use Biaw (LUB) outlined inTable9:
Landownership Areas in Landse Bylaw Zoneson page34and illustrated oMap G:

Landownershi@andBy-Law Zonesn page38.

The Halifax MPS policies and objectivesderPart Il, Section II: Citywide Objectives and
Policiesof the MPS whiclpertain to the Chain Lakes watershed amedthe MPS land use
designationsreoutlined inTable8: Community Plan (Halifax MPS) Designation* and Area
(ha) and Landownership for the Chain Lakes Watersiregdage32 andinclude the following:

® Halifax Regional Municipality: Halifax Plan Atéebsite source:
http://www.halifax.ca/planning/HalifaxPlanArgap.
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Under t hi

Residential Environments

s pdsposittopp tWetersidfdlande r e siconsi der ed

residential objective of the Halifax MPHowever it is uncleartow h i ¢ h
policy is referringas there is noeference to th€hain Lakes watershed an@ahe Halifax MPS

Environment

unde

iWater shed

Halifax MPS Pdicy objectives 8.1 and 8.5 pertain to protection of the watershed (generally) by
an Envi r on meuponaddptionashadl gnyendShis #laneande n t

preparing

accompanying development regulations as approgriate( p e r
s t a n d a mantainifgdake systems and their watersheds in a healthystaiep e r

objective 8.5).

The Halifax Municipal Planning Strategy: Map 9 Generalized Future Land Use Map (GFLUM)

(MPS) Generalized Future Land Use Map (GFLUM)

gearaphicallydepicts théexpression of intent of the City of Halifax for a future land use
pattern bas e dfParhll, Settien ligf thd Haldfax IRSs determined by the
objectives and policies which correspond to the primary use sbowigp 9.
other objectives and policies shall apply as appropriate but shall be subordinate to the primary

objectives and policieso

Howallv er

outlined below inTable8: Community Plan (Halifax MPS) Designation* and Area (ha) and
Landownership for the Chain Lakes Watershetbwand illustrated oMap F: Community

Plan Areas and GFLUMs f&2014 Regional PlaandHalifax MPSon page37.

Table 8: Community Plan (Halifax MPS) Designation* and Area (ha) and Landownership for the
Chain Lakes Watershed
Commiigy (e (1) Landownership and Area (ha)
Land Use Designations and Area (ha)
NSTIR (Road Arteries) 19.98
Halifax Water 16.15
Residential 41.53 | HRM (standard parcels (4.4ha) and road artery (0.07ha)) 4.47
Private Residential landowners 0.7
NSPI 0.23
NSTIR (road arteries) 5.99
Industrial 11.97 | HRM 5.66
Private Business 0.32
Water areas 36.99
HRM(road arteries for St. Mar gar et 9 8.75
Open Spaces 154.99+ | (3.68); and COLT (5.07ha))
NSTIR (10.65ha road arteries + a 4.32ha standard parcel) 14.97
Halifax Water land areas (including islands in lakes) 94.28
* Note: This Community Plan Designation is for the Halifax Mainland By-law ID data sourced from the HRM ArcGIS data feature
class: SDEADM.LND_gflum accessed March 13, 2014.
** Note: * Note: 36.09ha of surface water lakes, vernal pool (0.21ha) and wetlands (0.69ha) are all included.
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Implementation Policies
TheHalifax MPSpoliciesrelevant tahe Chain Lakes watershed area include:

Zoning
3. Aé t he Cit yeZesnngByaw, MaitamtAresand Zoning Bylaw,
e of the City of Halifax substantially as

objectives and policies of this Plan, except thoskag shall first be revised
according to the directions established by de¢ailed policies belo.

3.3  For the residentially designated undeveloped areas of Mainland North, the City
shall €é establish such development regul at
policies of this Plan.

3.3.1 Further to Policy 3.3 above, theaeeas shall be identified on the zoning map and
within such areas no development permit shall be issued unless the proposed
development has been approved by a resolution of Council, and further, except
under an agreement with Council pursuantttee] MGA].

3.3.2 Further to Policy 3.3.1 above, the purpose for which land within these areas is to
be developed shall be primarily residential, and an emphasis shall be placed on a
mix of housing types, shall include provision for local commercial uses that are
intended to serve the residents of the immediate area, and shall include provision
for automobile, transit and pedestrian circulation and an emphasis on
conservation of natural environment features including lakes and waterways,
mature trees and naturaltopgr aphi c f eat ur esé.

3.3.3 The City shall prepare and adopt plans for major public facilities including the
location of collector roadways, schools and major community open space in the
residentially designated undeveloped areas of thecCity.

These polie@s indicatehat,in particularthe northern section of the watershed area shall be
developed when the time comes and as approved by Council.

PLAN AMENDMENTS

Under section 7 of theIPS'I mp|l ement ati on Pol i cies, chadggn amer
alter, amend, revise or delete any policy of Past Il o f t h endévt&&a pooposei zoning
amendment or rezoning which would otherwise not conform to the Generalized Future Land Use

Map (Map 9) or to the policies of this Plan if warranted by furthenplag study o

Land Use Bylaw for Halifax Mainland

The Municipal Planning Strategy (MPS) for Halifax has two sets of Land Udavigy(LUBS)
associated with it: the Land Use Haw (LUB) for Halifax Mainland (HM) and the LUB for
Halifax Peninsula. The LUBoverning the Chain Lakes watershed arghadHalifax Mainland
LUB (HM LUB) which contains thdy-laws permittingland use activities within this LUBlan
area.The regulatory structure is such, as stated irHddax MPS thatthe fimunicipalitycannot
regulatedirecttp f r om an M#sSegulatedronhaeZonirgytaw adopted by the
municipality to carry out the intent of the Plan
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Permissible and actuand use activitieand andownershi@reas within eacBy-law Zoneare
outlined inTable9: Landownership Areas in Laridse Bylaw ZonedelowandTable10:
Halifax Mainland LUB Bylaw Zones Permittedand-usesin WatershedArea on page35,
respectivelyand illustrated oap G: Landownershi@ndBy-Law Zonesn page38.

Table 9: Landownership Areas in Land Use By-law Zones

By-law Zone Landowners Area (ha) Total Area (ha)
3 HRM 5.64 5.95
Business 0.32
Halifax Water. 16.15
Nova Scotia Power Inc. 0.23
17.09
Schedule K HRM 0.23
NSTIR (Road Arteries) 0.57
Halifax Water 92.98
HRM 8.76
% 106.1
PWS (W) NSTIR 4.32
Private 0.022
Private 0.68
R 0.88
R-1 HRM 0.2
RDD HRM 0.125 0.126
Total Land Area* 130.15 130.15

* Note: 36.09 ha of surface water lakes and ~41 ha road parcel amounts are not included (except the COLT, which is included) in
the By-law Zone areas. Vernal pool (0.21 ha) and wetlands (0.69 ha) are included.
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Table 10: Halifax Mainland LUB By-law Zones Permitted Land-uses in Watershed Area

Halifax Mainland (9) *130.15 land
By-law Zone i‘r’gae* (ha) Permitted Uses in Specified By-law Zone
Any industrial/commercial enterprise, except when the operation of same would cause a nuisance
or hazard to the public and except: billboards; adult entertainment uses; and amusement centres;
and a public park.
REQUIREMENTS
I-3 (General é any development € shall be required to be set back 200ft. from any lake or watercourse and
Industrial 5.95 any use permitted é shall be set back a minimum of 30ft from a collector roadway and 10ft. from
Zone) all other roadways.
Sewage disposal and water services may be provided on site or off site in any manner consistent
with the regulations of the Province of Nova Scotia, provided that no on-site sewer and water
services shall be permitted on land inside the Development Boundary identified on Map II,
Appendix "C" of the Halifax-Dartmouth Metropolitan Regional Development Plan.
Municipal water distribution or purification facilities; Conservation uses; and Uses accessory to the
foregoing uses.
REQUIREMENTS
Buildings erected, € shall comply with the following requirements:
PWS Minimum Front or Flankage Yard:9.1m
(Protected Minimum Rear or Side Yard: 4.6m
Water 106.1 | OTHER REQUIREMENTS:
Supply) SETBACKS FROM WATER SUPPLY SOURCES (RC-Jun 25/14;E-Oct 18/14)
a) No development permit shall be issued for any development within 30.5 metres of any lake or
No devel it shall be i d f devel ithin 30.5 f lak
other watercourse within the PWS (Protected Water Supply) Zone, except for the uses permitted
under Section 62(1).
(b) Notwithstanding Section 14QA(1), water distribution or purification uses may be built to the lot
line where the line corresponds to the shore line.
A detached one-family dwelling which may include the office of a professional person located in
R-1 (Single the dwelling house used by such professional person as his private residence; a home occupation;
Famil 9 0.88 | @ public park or playground; a church and church hall; a golf course; a tennis court; a yacht or boat
DweIIi); ) club; a public recreational centre; a day care facility for not more than 8 children in conjunction
9 with a dwelling (CCC-Apr 6/09;E-Oct 8/09); a special care home containing not more than ten
persons including resident staff members; and uses accessory to any of the foregoing uses.
R -1 and R-2 uses as hereinbefore set out; and uses accessory to the foregoing.
RDD R-1 AND R-2 USES IN RDD ZONE
(Residential Buildings erected, altered or used for R-1 and R-2 uses in an RDD zone shall comply with the
Development 0.13 requirements of the R-1 and R-2 zones respectively.
District) Notwithstanding any other provision of this by-law, Council may, by resolution, approve any
specific development application pursuant to Policy 1.5.1 of Part Il, Section X (Schedule I) of the
Municipal Planning Strategy.
The purpose for which Schedule K land is to be developed shall be primarily residential. An
. emphasis shall be placed on a mix of housing types; shall include provision for local commercial
Sc h e dKol uses and community facilities that are intended to serve the residents of the immediate area, and
(Compre- 1709 | Shallinclude provision for automobile, transit, and pedestrian circulation; and an emphasis on
hensive : conservation of natural environment features including lakes and waterways, mature trees, and
Bgﬁg;’mem natural topographic features.
In addition to the above, Council may consider provision for commercial uses in accordance with
the policies of the Municipal Planning Strategy.
Total area 130.15

* Note: 36.09 ha of surface water lakes and ~41 ha road parcel amounts are not included (except the COLT which is included) in

the By-law Zone areas.

** Note: The acronym PWS i s
within the same LUB. For consistency, PWS meansfi Pr ot ect ed o
*** Note: What was formerly zoned Watershed (and may still appear Zoned as such on Map ZM-1 (Centre) associated with the
Halifax Mainland LUB, is considered to be Zoned PWS).
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MAP E: LAND COVER
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MAP F: COMMUNITY PLAN AREAS AND GFLUM s FOR2014REGIONAL PLAN AND HALIFAX MPS
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MAP G: LANDOWNERSHIP AND BY-LAW ZONES
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MAP H: ROAD INFRASTRUCTURE AND WINTER M AINTENANCE
Road Infrastructure and Winter Maintenance
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MAP | : POWER UTILITY INFRASTRUCTURE
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MAP J: HALIFAX WATER INFRASTRUCTURE (SEWER AND WATER)
Halifax Water Infrastructure (Sewer and Water)
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MAP K: HALIFAX WATER INFRASTRUCTURE T LONG L AKE
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3 RISK | DENTIFICATION AND ASSESSMENT

This chapter identifies and asses$esrisk factors that have the potential to impaciGhain
Lakeswatershedirea

1 Section3.1 Inherent Risk Factoren paget3 explainstheinherent and more predictable
humanactivitiesassociated witlenvironmental, political, historic, social or cultural
influences thepotential risk factors associated wittemand the necessary measures to
protect the water supply

1 Section3.2 Critical Infrastructureon pages4 explainsthe hazards and threats to critical
infrastructure that are accidentaatural or intentional or deliberate, which are more
difficult to predict. Intentional or deliberate risk factatso tend to benore acute,
resulting from Ighly unusual events such as a terrorist attack.

The risks to the water supply are mainly associated with recreational actstiesyaterun-
off from public roadwaysmaintenance to utility pipes and pokesd natural disasters. The
following subsectnsbriefly describeheactivities within the watershedndtheassociated
potential contaminants amditigationmeasuresaken to protect the water supply.

3.1 Inherent Risk Factors

Despite Halifax Water owning the majority of the land in@in Lakesvatershed aredhere
are a number dinowninherentfactors that put the watershed areasit. Theknown inherent
risk factors includehoseassociated witlforestry, recreation, motorized vehicle usedroads;
andauxiliary risks associated wittuildings (e.g., generators), water supply andping station
infrastructure and maintenan@g., chemicals)yastewater treatment infrastructijesg., pipes
and the potential for leakageitjlity transmission system and distribution line maintengeag,
vegetation removal) amtbmmercial and residential activifg.g., garbage and fuel
containment)Theknowninherentrisk factors aredescribedn the following subsections.

3.1.1 Commercial Activities

TheChain Lakesvatershedreahas very little commercialctivity taking placeFurther,
activities are restricted on the majorit{1151ha(5349%) 1 of the watershed lanasvned and
managed bydalifax Waterthroughcompany and governmepolicies procedures and BMPs.
Nevertheless, any potential for inhereainmercial land use activity and the risks associated
with it are describednder the relevant headinigslow.

Forestry

Prior to Halifax Water acquiring the majority of the Chain Lakes watershed lands, the area
hosted significant forestry operatiot@nce acquring the landsthe forested areas have
regeneratetb the point wherehie Chain Lakes watershed area is primgiB557 haor

6023%) forest coverOn the lands owned by Halifax Watéete are nanmediateplans to
carry outforestryoperations ndevelopments

As described irsection2.5: Governancen page?5, the Chain Lakes watershed arnsaubject
to a variety of regulationand bylaws inhibiting land use activitie$he strongegpoliciesthat
protect the Chain Lakes watershed area from potgnimpactingactivities including those

Halifax Water
Chain Lakes Emergency Water Supply Watershed Area Source Water Protection Plan

January 2017 Page43



associated witldversdorestry practicesarestatedn section 25 of thélalifax Regioml Water
Commission Adtsee pag.5.1 Halifax Regional Water Commission Axt page26).

Possible sourseofwater contamination assated with forest activities include the release of
hydrocarbonslue toa fuel or oil spil] sedimentation of streanp®stroad

construction/maintenance or precipitation event and negative effects from improper forest
management activities disregard foBestManagemenPracticesBMPS). Improper forestry
operations could include inadequate buffer setbacks near watercourses, poor harvest timing or
harvesting in sensitive areas, or the incorrect sizing and installation of culverts and bridges.

Should condibns change or harvesting become necessary for the health and sustainability of the
watershedireaand/or to improve or maintain source water quakiglifax Water will assess the
risks to the water supply and respond accordingly.

Mining Pits and Quarries

Risksassociated with ming and pits and quarries inside the Chain Lakes watershedrarea
very lowsince therareno mineral rights designations mineral deposits liste@hd there are no
known miretailings from past mining practices

The Chain Laks watershed area is listed as a municipal water supply area on the Nova Scotia
registry of Claims maprherefore any mining or quarrying interest should contact Halifax

Water to indicate their interest in exploring the aasger the Nova ScotMineral Resources
Regulation&

3.1.1 Residential

Residential developmentithin the Chain Lakes watershed aoemsists ofl3 lots amounting to
~0.7ha These lots arlcated on the east side of Nowfest Arm drive along Milsom Street
(seeTablel3: Risks Associated with Landownership and Permitted iLesedActivityon page
54 andMap G: Landownershi@mndBy-Law Zoneon page38) andhavemunicipal water and
wastewater service$he limited size of the watershed area combined with anthropogenic
activities such as road construction, blasting and excavation have increased the patential
changes to the surface and groundwtbev, subsequently increasing thisk to the water
supplyarea To mitigate potential impacts to the water supplglifax Watercontinually
monitors development in the watershed area and resporchangess theyoccur.Stormwater
in this area is redécted awayrom the watershed argtlus reducing the risk of contamiris.
associated with these properties

Backyard Fires

HRM has a Ofen Air Burning Byl a w 6109)which restricts backyarturning
Unfortunately this policy is not always adhered tehich presents an increasadk of

" Province of Nova ScotMineral Resources Reg8Mi¢hs1990, c. 180.1.C. 2835 (November 4, 2004), N.S. Reg.
222/2004 as amended up to O.I.C. 28d8B (August 6, 2013, effective August 26, 2013), N.S. Reg. 276/2013: Section
73 (4)Webdie sourcehttp://www.gov.ns.cal/just/regulations/regs/mrregs.htm
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accidental fir§fcompared to other Halifax Water watersheds which are located in more remote
settings, i.e., Pockwock/Lake Majon)the Chain Lakes watershed area

Home Heating Fuel

Home heating oil tanks that are expdso weathemyhich are not installed or maintained
properly, or have shifted at their base from frost action have the potential enedkus
serious environmental and property dam&gether all tank spills or failure pose a risk to the
water suply due to the potential persistence and movemepétwbleum products in the
fractured bedrock aquifewhichis characteristic of the Chain Lakes watershed ggea section
2.2.4 WaterQuality on pagel4). Home furnace ibtanks have been observed via street view
outside residential buildinga the Chain Lakes watershadea However exact numbers and
conditionof the tankshave not ben assessed.

Automobile Fluids

Release of automobile fluids from parked cars in drivewagy include atifreeze, oil, and
gasoline (petroleum hydrocarbonB)such fluids areeleased into the sdihis could have a
serious impact to the water suppdgpending on the amount and type of fuel released.

Household Chemicals

The potential use of household chemicals associatedesitienial activitiesincluding

persistent mobile chemicals (e.qg., fertilizers, private road and drivewigindeagents,

petoleum products, pesticides, solvents, and other chemicals) could present a risk to surface
water quality if usedepeatedlyn large quantities.

Impervious Surfaces

Impervious surfaces as in paved roads and driveways, rooftops and concrete pose amimpact o
surface water through increased water flow and contaminants that are picked up and carried in
stormwater runoff and into the stormwater systems and ditches. Approxida@2ha (4.47%)

of the watershed aréscovered withmpervious surfacewhich indudes 8.5ha of contiguous
roadway surfaces and 0.82 of other surfacesomeof which includehard natural surfaces

such as rock (not including the barretfislstrated onMap E: Land Coveron page36.

3.1.2 Recreation

With effective managemennostforms of recreational activityuch asvalking, hiking, biking,
geocaching, and crog®untry skiingpresent low riskandwhen conducted responsibbre
largelypermissible in th&€hain Lales watershed arewith careful planning, strong
partnerships and open lines of communicatapportunitiesemergethat benefit both the
recreational organization and Halifax WatBine most prevalent recreational activities and the
potential risks theynesent to the Chain Lakes watershed are outlindalre11: Impacts to
Watershd Area from Recreational Activities paged6.
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Table 11:

Impacts to Watershed Area from Recreational Activities

Activity Negative Impact to water quality | Positive Impacts Solutions
Wat er shed portion-leeshoCO
area which limits area of contamination.
Doggy bag dispensers and garbage cans are
Uncoll d d . located at entrance and exit to watershed.
Pet ncollected pet droppings - : : _
walkin contaminate waters, especially None Signage (informative/educational).
9 during stormwater runoff events. - - -
Trail wardens patrolling watershed during peak
hours.
Fencing to keep people from venturing off of the
maintained trail
Signage (informative/educational
Many of the trail use activities that éréc;rt?]al alﬁfl?ga(:h to 9 ‘g ( ) i
negatively impact the watershed aCCGSSthS led to Fencing to keep people from venturing off of the
are already listed in this table; : ; maintained trail
- increased reporting, - - -
however, they are reiterated as which has heloed Trail wardens patrolling watershed during peak
general trail use impacts. They P hours.
. : . } curb some of the
Trail use include pet walking, erosion and ilegal and non- b
sedimentation, tree cutting, fires, ga'a o Garbage cans.

; compatible activities - - -
garbagg, swimmers, ggocaqhgrs, within the Formal partnership agreement with HRM Trails
mou_ntaln biking, camping, flshlr!g, watershed Group has helped create awareness of the
boating and a general increase in especially ’along the | importance of the watershed through Halifax
foot traffic. - : Wat er 6s articipation o

Chain of Lakes Trail. _ par P
the Chain of Lakes Trail.
Slm.”?r to t_rall use impacts; Practice Guidelines for Environmental Protection
G additional impacts include intense . B o
eo- search and rescue impacts in the Similar to trail use (see 4'3'.3' GeocaChmg on page 92) and maintain
caching event people become disoriented commun}catlon betWt_een Halifax Water and the
) ) geocaching community.
in their search for geocaches.
_ Garbage and camp fires, which Signage, patrols and reports from trail users.
Camping increases wildland fire potential None "
’ Section 25 of the HRWC Act
When activity is not confined to
established roads and trails, the
tendency is to create new trails,
unsafe ramps and water crossings,
and conduct unauthorized tree When biking trails Post signs, remove unauthorized mountain bike
Mountain | cutting within the watershed area, are adhered to, the structures and identify groups who might help be
Biking promoting water quality problems benefits are similar responsible for developing guidelines similar to
associated with sedimentation and | to that of trail use. those established for Geocaching.
erosion and other issues
associated with increased foot
traffic, as well as landowner
liability issues.
Petroleum hydrocarbon
contamination in the event of a
off- spill or accident, and . Evaluate Off Highway Vehicle (OHV) use through
; sedimentation of waterways if . )
highway hicl . if None regular patrols. Put into effect section 12F of the
Vehicles vehicles operate in-stream or | Off-highway Vehicles Act if problems arise
riverbanks are damaged. ’
However, there is not a significant
problem in this watershed area.
Signage (informative/educational).
Sywm- Ba_cterla_contaml_natlon, lakeshore None Section 25 of the HRWC Act
ming soil erosion and litter.
Installed fencing along the lake to deter
swimmers from entering the lake
Petrolegm hydrocarbons Install security fences and other deterrents (e.g.,
. contamination if motors are used. . . . .
Boating . : None thorny bushes); put into effect City of Halifax
Increased potential for shoreline Ordinance 158
erosion from wave action and litter. '
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3.1.3 Transportation Corridors

The water supply ikighly accessible to motorizedonmotorizedand pedestrian traffiexcept

for lands ownednd maintainethy Halifax Waterwhereaccess isestricted by barriers and gates
at key access locationRoads within the watershed area consist variety of access road types
as illustrated oMap H: Road Infrastructure and Winter Maintenanme page39.

TheChain Lakes watershed arsantersected by Highways 102 and 103, as well as St
Margaret 6s Bay Road .arhederdddsrare theailfewdes leadlingiio Dr i v e
and out of metro Hdax and carnhigh volumesof traffic. The following subsections describe
themainrisks the various types and amountyo&dwaysurfaceghe activities that take place

on them and the risks they prestnthe water supply

Major Highways
Twoofthepre i nceds f our ma jravarselok Chain daked watersigetl avem y s
1 2.65km of Highway102links Halifax to the northern regions of the provinead
1 0.70 km portion ofHighway 103links Halifax to the South Shore.

The point where these highwagneet isalso situatednside the watershed area (3¢ap H:
Road Infrastructure and Winter Maintenanme page39). Maintenance (summer and winter) of
these major highwayis the reponsibility of NSTIR.

These major highways are core trucking routes and therefore present a high risk to the watershed
due tothe potentiafor petroleum and chemical spillesulting fromvehicular accidentand

their proximity tothe streams thaflow into the Chain Lake$-urther thecharacteristics of the

Gibraltar soil typen this part of thavatershedirea promoteapid travel of any potential

contaminants and soil erosiorhe soil type is compounded by the predominantly bedrock (73%)
surficial gelogy in the watershed area which has either exposed bedrock at the surface or
beneath shallow soiDepending on the contaminant, the naturally acidicawlacteristicould
heighten theisks associated with a soil contamination eventamndsubsequet leaching into
watercoursegjltimatelyaffecting water quality (see secti@r?2.5 Soilson pagelb).

Ramps

There are 3.Km of ramp rod surfacewithin the Chain Lakes watershed avelsich connecthe
major roadways described in the previous section. The risks presented by the major highways
(see under previous heading) are also presented by the Maiptenance (winter and summer)
for these ramps is the responsibility of NSTIR.

Local Access Roads

North West Arm Drivea nd St . Ma r g a rloedllybascesBildegadvgvwehith ar e
travere 1.26km and 1.4km of the Chain Lakes watershed anespectivelyBoth roadways
support high vaimes of traffic, presenting considerable risks.

St Margaretds Bay Road r WissandddcanthGhaitlalee sout her
North West Arm Drive kirts the easteredge of First Chain Lak&oad maintenance (winter

and summer) for St. Margdée Bay Rad is the responsibility of HRM. NSTIR is responsible

for North West Arm Drive.
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Temporary AccessRoads

There areeightlengths ofunpavedemporaryaccessoads amounting t8.45km, illustratedon

Map H: Road Infrastructure and Winter Maintenanme page39. Halifax Water and NSPI
maintain these roads to accessl maintairwater and power utility infrastructur&€he level of

risk to the watershed is low to meditiigh depenihg on the types of activitiesonductedn

these roaddPowerline corridortree and brushemoval and possible transport of chemicals to
the water treatment facility in the event of an emergeameyconsiderethe highestrisk activities
that maytake place on these roadsor the most parthese roads have controlled access, further
reducing the risk

1 Halifax Water maintainghree (3)gated access points to the Spruce Hill water main off
St. Margarels Bay Road;

1 Halifax Water maintaina gated securityencerestricting access to the pump house and
First Chain Lake spillway and dam;

1 Halifax Water maintaingated access to the discontinued sewer forcemain off of Chain
Lakes Drive and

1 Halifax Water maintainan ungatedemporary access road from North $¥&rm Drive
running parallel to the COLT. This road provides access for NSPI to access distribution
lines within the watershed. Risk is low to moderate as the road is unmaintained and only
accessible by four wheel drive.

Road Construction

Due to the higlpotential for road maintenance and construction on the higdelled

roadways within the Chain Lakes watershed area, there is a corresponding likelihood for higher
risks associated with these activitiBgtails on the transportation network and roaastaction
contingency plans are foum sections2.3.3 Transportation Corridoron page22 and4.3.4
RoadConstructionon page93 respectively.

Chester Spur LineRailway (Chain of Lakes Trail)

Construction of the COLT has helped identify and remove risks associatedasftrajway
activities. Not all rail ties wereemovedrom the trail beforeHRM acquired the lanth 2010
During final construction of the Chain Lake Sewer Trunk in 2014 the remabizgdoned
railroad ties amounting tapproximately 150yere removed.

Additional riskswereidentified during theChain Lake Sewer Trunirojectincludingrail bed
soil contamination through past rpilacticesleachateof arsenicfrom rail ties andchemicalrail
tanker transportoil tess, prior to the sewer trunk pregt, confirmedtherisk to the watershed
wasnegligibleto nonexistent

Public Transportation Facilities

A 4.32ha parcel owned by NSTI®hich falls under the l@tectedWater SupplyBy-law Zone
lies within thenortheast section of the watershéthere areno apparent activigstaking place on
this parcel of lanét the momentHowever, within the updateé2D14 Regional Plarpolicy (T-
6), and within the MPS blaw 14X there is approval to permit public transportation facilities
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regardless of the zoninglf this situation were toccur, theisksto the water supplwould
increaseespecially by petroleum hydrocarbons and c#issociated automotivkiids.

3.1.4 Utilities

TheChain Lakes watershed area supports a myriad of utility and telecommunications
infrastrudure belonging tdNova Scotia Power, Halifax Water, and communicasigancies
(radio and televisioms described under the corresponding headings below

Halifax Water

The followingbriefly describe the risks associat®idh the Chain Lakesvater supplythrough
Halifax Water operations forovidewater,as well adire protection, wastewater and stormwater
servicesand their potential to impact the Chain Lakes watershed area.

Water Supphinfrastructure

The Chain Lakes water supply infrastructure caas$ four buildings including an upgraded
waterpumping station, circa 184a decommissioned pumping staticinca 1848and a pad
mount power transformgall located on théakesideof North West Arm Drive; and two
buildings on the east side of NoMtkest Arm Drive which contaiold and new water pipe
infrastructureTheseinfrastructure aredescribed in more detail under the headings below.

Pumping Station

The Chain Lakes water supply pumping station is located at 834 North West Arm Drive and is
notin regular operationlo provide power to the pumping statidaring a power outage

Halifax Wateruses a portable generator which is storeesinff. Risksassociated with the
generator, whiclnclude fuel release and equipment fire, are minimized thr&tghdard

Operating Procedure (SORBatare implemented while the generator is in operafionestrict
accessa security fence was installed around the pumping station in July of 2004.

Power Transformer

A padmount transformeowned and maintained INSPIis locatedinside theChain Lakes

pumgpng stationsecurity fencgseeMap I: Power Utility Infrastructureon paget0 andMap J:

Halifax WaterInfrastructure(Sewer and Waten pagetl). To reduce risk to the water supply,

the transformer sits inside a secondary containment unit designed to catch and hold any oil that
may leak or spillFor details on the typof oil this transformer contains and the risks it presents

to the water supply see secti®ri.4 Transformerson pagebl.

Wastewater Trament Infrastructure

The iisk to the watershed area fronastewater contaminatiomassignificantly reducedhrough
atwo-phasesewer line replacement progra® described in the subsections below

Washmill Court/Lake Extension Phase | (2011)

Phase 12011 sanitarysewer line replacementalledthe Washmill Court.ake Extension,
created nevgewercapacity from Geizer Hillhrough the Chain Lakes watersh&tle new
sanitary pipe, @50mm diametepolyvinyl chloride (PVC) SDR 35 high flow capactyavity
sewerpipe now cuts through 68@ of the Geizer Hill area of the watersh&de description in
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section2.3.3 Central Sewer antVastewater Systerms page?24 and illustration orMap J:
Halifax WaterInfrastructure(Sewer and Waten pagetl. Risk to the watershed area frahe
newsewer line is low to moderate beesaduts physical location is falemoved from Chain Lake
watershed area waterwagsdis gravity feedthereforeis not under pressure.

Chain of Lakes Sewer Trunk Phase Il (2014)

In 2014 phasdl involvedreplacingtheB a y d.akésewerforcemainconnetion between
Chain Lake Drive antMount RoyalEstate(which operated under pressuvéjh anewstateof-
the-art gravity flowsewersystenthatflows under the COLTsEedescription in sectio.3.3
Central Sewer antVastewater Systermns page24 andillustrationon Map J: Halifax Water
Infrastructure(Sewer and WateQn pagetl) whereby Halifax Water has an easement
agreement (2014) with HRM to maintain the line and moiitimr the risks associated with the
wastewater system

Renamedhe Chain of Lakes Sewer Truntke new sewer linis estimated to lag timeslonger
than theoriginal steel pipe due to the type of matertat made of j.e., HDPE Though steel is
better able tavithstandoutside pressure (e.g., something falling or puncturirfgsgd HDPHs
more durable due to its resistance to corrosionfracttbn from sewage flovcontents

Prior to the new gravity flow systewastewater breaks were commeétawever it was
determinedhroughHalifax Wates Source Water Quality MonitorinBrogram that no raw
sewageresulting from these brealentered te water supplydeeSWQMP resultsor CLG4in
sections.4.2Bayer 6s Lake VWapagé2dat er System

Risks associated with the oldnies were reduceo the watesupply; howeverthenew system
presentsiewrisks

1 general maintenanad thenewpipeline

1 increased proximity and travel distarfoe contaminarg to reachthe sourcevater
supplyin the event of a break

increased wastewer flow capacity frontheBay er 6 s LakeanBusi ness Pa

redirectedlow from the Timberlea wastewater systé&aesection2.3.3 Central Sewer
andWastewater Systers page?4).

For measures taken to mitigate the risks presented by the seweeésestson4.2.10
Wastewater Treatment Plaoh pageB7.

Nova Scotia Power Inc.

The followingsubsections descrilpotential rsks associatedith NSPI infrastructure and
activitiesthat are conducteish thewatershedirea

Transmission Lines

There argwo primarytransmissiomoutes that cover a total linear distanc g88km in the
watershed area (sdé&ap E: Land Coveron page36). Line brushing to remove unwanted
vegetation is conducted along transnaisdine corridors throughout the watershed area aamper
EasemenfAgreemenbetween Halifax Water and NSRaintenance activity on transmission
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and distribution lines could involve disturbance of the grosnbdsequentlyequiing the use of
theHalifax WaterBMPsestablished fondustry and commercial activities in the watershed

Power Poles

NSPI mainly uses poles treated with pentachlorophenol (PCR)caadionallyuse poles treated
with chromatecopper arsenate (CCAJomparison of the ecotoxicitf each of these treatment
types is outlined iMable12 Ecotoxicity Levels of Wood Preservativespagesl.

PCPsarget wood destroying organisraisd are &nown carcinogenlhe eotoxicity of PCPss
classifiedin aDalhousieUniversity papeasfimediun®. The important factaio consider
regardingts chemical toxicity is the likelihood of exposufef further consideration, in the
eventof a releasérom the utility pole during té life of its serviceis thatthe toxinis rapidly
broken down by indigenous soil organisms.

However through discussiornisetween Halifax Waterad S P | 6 s e n wtafffitasn me nt a l
understood thagtandard practices arountlity pole installation and &tercourse setbacks
decreas¢he risk of exposure to the water supply by this ecotdrstallation of treated polas
dependenotn the location and proximity to salt, fresh and/or potable watieerwise untreated

poles are used where water cannoabe@ded Throughapplication otthis standard practice

risks associated with chemicallyfused power poleareminimized.For details on the

management of treated power paeg sectiod.3.5 PowerPoleson paged5.

Table 12: Ecotoxicity Levels of Wood Preservatives

Treatment Tested Organism Toxicity Level *LDsp (medium)

CCA Rat 50 mg/kg body weight

Fish (bluegill sunfish)

0.1 mg/L

Rat

210mg/kg body weight

Transformersre an electromagnetic deviteatchangsvoltage levet. NSH maintainssix of
the seventransformerdocatedwithin the Chain Lakes watershed afsaeMap |: Power Utility

Infrastructureon paged0 for transformer locations)

Pole Top Transformers

PCP
Fish (bluegill sunfish) 0.1 mg/L
Crustacean (Daphnia) .04 mg/L
*L = lethality D =dose 50 = % of population
Transformers

Of the four pole top transformers inside the watershed area:

1 threearelocatedalong St. Margaré Bay Roag

9 a fourthis on the ramp connectingwy 102to Hwy 103 and

Pad Mount Transformers

There are three pad mount transformers inside theashate area
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1 two areowned and maintained by NSPI

0 onepad mount transformer is locatedfa pumping statioat 834 North West
Arm Drive, 16 m from the shoreline ofirst Chain Lakewhich is secured inside
a secondary cement containment pad owned anctamaed by Halifax Water;

o thesecondsin theGeizerHill area(475 WashmillRoad) and

1 athird pad mount transformes situatechextto the NSPGeizerHill transformerandis
owned and maintained by CTV.

All transformers contain some type of electricsulatingfioilo as a cooling mechanism. The
risks posed by insulating oil&s described in the followingaragraphsdepend on the type of
oil, whichis influenced by the age of the transforpmvnershipand theidocation and
maintenancechedule.

Until 1983,i n s u | a tcontaigedripolée tbpdransformers typicallgcludedPolychlorinated
biphenyls (PCBs)New Federal regulation requires power utilitieséooveall PCB
contaminated equipment (containing >50ppm/L of PGR&ej service by 2025.

Since 1983NSPIhasmoved tavard using in its transformerd\aphtha-based mineral oll,
VOLTESSO35or aplantbased mineral olEn v i r ot e mipabiodedRadldble, fire
resistant, edible seed oil based dielectric codldat use in more environmeriiyasensitive
areasWhile NSPI preferdo usethe Naphtha-based mineral oibver other insulating oils
because it interferes less with the transformer cooling syst€&Rltypically use the
Envirotemp brand name emvironmentally sensitive areasichas drinking water watersheds,
when requestedBoth NSPimaintainedoadmounttransformersn the Chain Lakes watershed
areacontainVOLTESSO35.

The MSDS for VOLTESSO 35 ggessthere is very little risk to the water supphythe event

of a spill. Regatless in the event of a land spill, thMSDS states that aryil should be

recovered by pumpin@r with suitable absorbent. In the event of a spiWater theoil should

be confined immediately with booms and removed from the surface by skimminthor wi

suitable absorbanté.dvice of a specialighould be acquireldefore using dispersants. The

MSDS also recommends preventing entry into waterways, sewers, basements or confined areas.

The coolantifuid used for the CTV pad mount transforrtteat is lo@ted inside the watershed
areacontainsDowFrost™ HD, a low toxicity coolanthat is considered environmentally safe.

If a leak were to occur from any pad mount transforther risk of contamination would be
minimized by theeement containment in whithey sit.

CTV/CHUM Radio Towers and Satellite Dish

Arrangements were made between Halifax Water and CTV/CHUM to accommodate a
communicatiortransmissioriower and satellite disbn lands owned by Halifax Water within
theChain Lakewatershed (475 Washmiirive) (seelocation of the tower oMap G:
Landownershi@and By-Law Zonesn page38). Construction activities were in accordance with
Halifax Watel® BMPsto ensure minimal risk tthe ecological integrity of the watershagka
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3.1.5 Municipal Landuse Planning and Development Activities

Landuse planning and development activitieseaninherentpotentialto impactthe
wateshed negativelyandpositively. Municipal governanceeguldory policiesand bylaws,
when applied and enforcdaelp mitigate the risks presented by thed use activitisor
influence orextendthe level of risk to the Chain Lakester supplyRelevanimunicipalland
use policies and blaws and ordinances thiafluence the Chain Lakes watershaad described
in section2.5.2 Municipal LandUse Planning Policies ahBylawsbeginning on pag2a7.

Thefollowing land-use activities are considerpdmaryrisksto the Chain Lakes watershadd
are outlinedn Table13: Risks Associated with Landownership and Permitted {LesadActivity
on pageb4:

T

= =2 4 -4 -

highway maintenance (e.g., roadidmg agents);

recreational activity;

unauthorizedyarbage dumping;

utility line maintenancand infrastructure@ncluding pwer,water,wastewater)
land development; and

improper maintenance of &iey equipment.
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Table 13: Risks Associated with Landownership and Permitted Land-use Activity

By-law Zone

Zone Area
(ha) in

Watershed
Area (% of
Plan Area)

Permitted Land Uses

Landownership (ha) in
Watershed Area

(% of Plan Area)

Level of Risk Associated with Current and Permitted Activity in By-law Zone

I-3 (General
Industrial)

~5.96
(2.86%)

Industrial/ commercial
enterprise

5.64
(2.69%)

HRM

Moderate:

Although primarily forested land, the risks are associated with a power line and an
access road that cross this parcel. Additionally, this parcel may be subject to future
industrial development as per the GFLUM (see Map F: Community Plan Areas and
GFLUMs for 2014 Regional Plan and Halifax MPS on page 37) albeit also subject
to HRWC Legislation (see section 2.5.1: Provincial Policies i Halifax Regional
Water Commission Act on page 26) and the Special Places Protection Act (see
section 2.5.1: Special Places Protection Act on page 27) due to archeological
features that exist on this parcel.

Private 0.32
Business | (0.15%)

Low:

This parcel supports one office building presenting little risk, on a cleared lot
allowing stormwater to run off the property at a higher rate. Associated parking is
outside the watershed area and therefore presents no risk. There is a propane tank
located on the backside of the building which is used as an energy or heating
source for the building. It is considered low risk as it is enclosed in a 1.8 m high
security fence on a concrete pad with a monitoring alarm system.

Schedul e
(Comprehensive
Development
District)

~17.14
(8.22%)

Primarily residential:
emphasis on mix of
housing types; including
provision for local
commercial uses and
community facilities 1
Requires Regional Council
approval

16.15
(7.75%)

Halifax
Water

Low-moderate to High-moderate:

This area consists of three parcels located in the northern section of the watershed
area and support varied land use activities

Low i moderate activity includes the areas that have little activity except for
maintenance vehicles to maintain utility lines.

High i moderate activity is due to current potential for leakage from the sewage
pipe, the transformer that contains VOLTESSO 35 coolant and the high slope and
close proximity to hydrological systems that may provide a conduit for fluids to
travel to the water supply.

Nova
Scotia 0.23

Power (0.11%)
Inc.

Low:

This area consists of two parcels which are small in size and currently present
negligible risk to the water supply; however, both parcels fall within the sewer shed,
presenting a low level of risk if the area is developed and is connected to the sewer
pipe that travels through the northern parcel (the portion of which is situated
outside the watershed area).
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Table 13: Risks Associated with Landownership and Permitted Land-use Activity

ﬁ]oar;e;r;ﬁ\rea Landownership (ha) in
By-law Zone Watershed Permitted Land Uses Watershed Area Level of Risk Associated with Current and Permitted Activity in By-law Zone
Area (% of (% of Plan Area)
Plan Area)
Low to moderate:
0.23 This parcel is small in size and supports 236 metres of power lines and an unpaved
HRM (0.11%) maintenance roadway. The size of the area and the frequency of activity
' associated with maintaining the power lines present a low-moderate risk to the
watershed area. The area allows easy access through roadways in the event of fire
or other contamination source that requires quick response.
Low to moderate:
0.53 This area consists of two parcels which present a low risk due to their small size
p p
NSTIR ) and moderate-high risk due to their proximity to (in one case) or function (in the
(0.25%) other case) because a major road artery parcel and sewer pipe, situated at a high
degree of slope and hydrology (see Map C: Hydrology and Raw Water Sampling
Collection Points on page 19), runs through one of the parcels.
62(1) Municipal water Low to Moderate:
d|st_r_|k_>ut|_on or pur|f|qatl0n Halifax 92.98 One parcel (which appears to be four separate parcels) surrounding the Chain
facilities; Conservation - . . o . h )
. o Lakes has relatively little activity taking place on them which keeps the risk to the
uses; and uses accessory | Water (44.6%) . T -
o the foregoing uses water supply low; thg moder_ate level of (lsk is du_e to the utility poles and the
transformers that exist on this parcel which are situated next to and north of the
OTHER REQUIREMENTS: Chain Lakes.
SETBACKS FROM
WATER SUPPLY
PWS (Protected SOURCES Low to Moderate:
Water Supply) ~106.06 0 . ) . . .
(RC-Jun 25/14:E- . No development within HRM 8.76 (4.2%) | Two parcels of land associated with this area; one is the COLT and the other is on
’ (50.87%) 30.5 metres of any lake or the east side of the watershed between North West Arm Drive and the residential
Oct 18/14) other watercourse within properties on Milsom Street. The greatest risks are those presented by the COLT.
the PWS except for the
uses permitted under
Section 62(1) above.
o Low:
Water distribution or 4.32
purification uses may be NSTIR 2.07%) Current activity on this uneven-aged forested land parcel is negligible. However,

built to the lot line where
the line corresponds to the
shore line.

risk will be elevated in the event the land-use bylaw zone is changed because
Halifax Water does not own this parcel.
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Table 13: Risks Associated with Landownership and Permitted Land-use Activity

ﬁ]oar;e;r;ﬁ\rea Landownership (ha) in
By-law Zone Watershed Permitted Land Uses Watershed Area Level of Risk Associated with Current and Permitted Activity in By-law Zone
Area (% of (% of Plan Area)
Plan Area)
Low:
Considering development has already occurred, properties are close to the
watershed boundary and away from watercourses, and residential development is
Private 0.66 bordered by a non-developed section of the watershed owned by HRM and zoned
(0.31%) PWS, risk is mitigated by development barriers against stormwater reaching more
Detached one-family deeply into the watershed area. Further, stormwater drains down the slopes toward
R-1 (Single ~0.85 dwelling which may also be North West Arm Drive where ditching directs water toward First Chain Lake outlet
Family Dwelling) (0.41%) used as a professional and into Chain Lake Park across from the dammed area of First Chain Lake and
’ person in his/her private outside the watershed area.
residence
Negligible:
0.19
HRM (negligible) The level of risk presented by the current activity on these small land portions is
negligible considering the small size of the area and that it is undeveloped young
and uneven-aged forested areas.
Negligible:
RDD (Residential ) . . - . .
Development 013 R1 and R.2 uses HRM 013 Like the R-1 portion, the level of risk presented by the activity on this parcel is
(negligible) | negligible considering the small size of the area and inactivity since the land cover

District)

consists of young forest. However, if this area is developed, the risk to the water
supply may increase.
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Table 13: Risks Associated with Landownership and Permitted Land-use Activity

ﬁ]oar;e;r;ﬁ\rea Landownership (ha) in
By-law Zone Watershed Permitted Land Uses Watershed Area Level of Risk Associated with Current and Permitted Activity in By-law Zone
Area (% of (% of Plan Area)
Plan Area)
62(1) Municipal water
distribution or purification
facilities; Conservation
uses; and uses accessory
to the foregoing uses
OTHER REQUIREMENTS:
SETBACKS FROM
PWS (Protected WATER SUPPLY Moderate:
Water Supply) SOURCES o Halifax 0.24 This risk level is moderate due to the proximity of the water pumping station to the
) ~8.46 No development within Water (negligible) water source and the current and potential activities associated with it, including
(RC-Jun 25/14;E- 30.5 metres of any lake or the pad mount transformer which is contained on the site, and the roadways where
Oct 18/14) Or:hef watercourse Wl:]hln vehicles frequently park to access the WSP, the utility lines and to collect water
the PWS except for the samples.
uses permitted under
Section 62(1) above.
Water distribution or
purification uses may be
built to the lot line where
the line corresponds to the
shore line.
36.54
(3;7;;\/:/:; NSTIR (17.53%) Highi Extreme:
Unzoned areas and Roadways and utility lines present the highest level of risk to the Chain Lakes
islands within watershed area due to the use of the land for major highways and thoroughfares,
(Road arteries) them)= Road Artery especially considering the hazardous materials some vehicles may carry. Further,
HRM 3.68 (1.8%) | these highways must be maintained to ensure road safety which, in the winter,
~40.22 land involves primary levels of salt applications. Measurements indicate salt is impacting
area water quality.
Total 208.48
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3.1.6 Chemicals

Halifax Watergenerallydoes nosupport the use of chemicais its private lands and/orside
any of itswatershedirea. An exception to thistandards chemicalsein the water treatment
process, which is strictly monitored and controbed n the event of an extreme natural
biological outbreak or fire for which their impaas the water suppiywould outweigh the
impact ofchemicaluse.

However,considering35.53% (~61 ha) of the Chain Lakes watershadealands arenot
currently owned by Halifax Watgthere is a moderatesk of source water impairment as a
result of chemical usley other landowners. Such riskmsinly associatedith road
maintnance (see secti@l.3 Transportation Corridoron paget7) and utilitycorridor
infrastructuresuch adNSPI transformers (sesction3.1.4 Transformeron pagesl).

The subsections followinglentify and assess the potential risks associated with chemical use
from identfiable point sourcemside the Chain Lakes watershed area

General Use

Chemical and/or biocide pest control use may be permitted through provincial and/or municipal
permit and regulationsAlthough there are provincial permitting processes and regnsgsee
section2.5.1 Provincial Policieson page25) to control and monitor the use diemical toxins
andbiocides or pest control prodis, the use of any chemical around source water is still
considered a risk to the water supply.

Road Deicing

NSTIR and HRM share thesponsibity f or winter road maintenance 8n7 km of high priority
roadways withirthe (hain Lakes watershed ardgec h  a g winter rpa@maintenance
activitiesare described isee sectio3.1.6 RoadDe-icing Application Practices and Strategies
on pagesl. For illustrations of winter road maintenance jurisdictionsMap H: Road
Infrastructure and Winter Maintenanos page3o.

Chloridetesting of water quality samplesllectedthrough the Source Water Quality Sampling
Programindicatesroad salt applications haeehighrisk impact on the water supply

Road deicing agents present a risk to water supply sources when chloride, accurfrolated
road deicing agent applicationenters surface waterways through stormwater rungffidence
of this risk is apparent through the increased levetsidace water chloride concentratiarsl
conductivity levels measured in the samples collected wiitl@rChain Lakes watershadea

All levels of government have developed road salt application guidelines due to coneerns
the naturaknvironmend s s e n s i-iting agentsyhe foltowiny esubsections provide an
overview of the various guidelinés mana@ the risks to water soursassociated with road de
icing agents

Environment Canadabdts Code of Practic

Environment Canadeompleted five-year study in 2001 which determined that in sufficient
concentrations, road salts pose a risk to plants, animals and the aquatic envirthwasnt.
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subsequently recommended that road salts be added to the Canadian Environmental Protection
Agencyods List Bf Toxic Substances

In response to the-fear study, rather than banning the use of road saltgrasdnincreasng

hazards to the publicmowinter roads, the Federal Government designed a system to help
municipalities manage their use of road salts to reduce harm to the envirpwimnt

maintaining road safety through tBede of Practice for the Environmental Management of

Road Salt§2004)°. Within this Code of Practice, Annex B, sections 7 and 8 identifyiske

potential for chloride concentrations to drinking water and groundwater sources respectively.
Environment Canada also outlines a Road Salt Management Stfakémyever, Envirament

Canada makes it clear that nothing in the Code should be construed as a recommendation to take
action to the detriment of road safety.

Environment Canada also notes public expressions of concern regarding the use of ferrocyanide
salts in formulatios of road salts, given that, in solution, they can photolyse to yield free cyanide
ions, which are highly toxic to aquatic organisms. Sodium ferrocyanides are used as an anti
caking agent in road salts in the Atlantic Provinces.rs@e on ferrocyanides section4.2.6

Public Roads and HighwaysRoad Deicing on page34.

Provincial Policy and Redations

NSTIR has developed road-dec i ng appl i cation standards, whic
Highway Maintenance Standards. The Standards s$tdtéte lise of salt in environmentally
sensitive areas will be monitored and alternatives to salt williged where practicalo

Thecurrentd e f i ni ti on of @A envi wihrespechto thelPloyincislensi t i ve
Highway Maintenance Standards does not classify surface water supplyatineagh itdoes

classifyareas associated with ground watischargenith medium to high solubility soils?

Further  &nd & {o be applied to all roads or sections of a road designated as being in
environmentally sensitive areas. The use of salt in environmentally sensitive areas will be

monitored and alternats to salt will be used where practicAb However, there are examples

of provincial egulations restriatg the use of chloride road salt-t@ng agentsvithin water

supply arease.g.,section7(5) of theBennery Lake Watershed PWA Regulations

8 Environment Canada: Acts and Regulations; Canadian Environmental Protection Agency; Toxic SuBstances List
Schedule. IDate modifie@01311-06. Website sourcéttp://www.ec.gc.cal/lcpe
cepa/default.asp?lang=En&n=0DA2924D

9 Environment Canada: Pollution and Waste; Code of Practice: Toafaantal Management of Road Salehsite
sourcehttp://www.ec.gc.ca/selsalts/default.asp?lang=En&n=F37B47CE

10Environment Canada: Road Salts: Reducing the risks ghits to the environment while keeping our roads safe.
Website sourcéttp://www.ec.gc.ca/media_archive/press/2001/01123B_e.htm

11 Referenced from Nova Scotia Transportan  and | nfrastructure Renewad d8s Sal't
house.

12Nova Scotia Department of Transportation and Infrastructure Renewal Highway Riigihamag:Maintenance
Standards: Effective 1 JulyC@(fer 6: Snow and Ice Control,q1, 102 antl032x). Website source:
http://gov.ns.cal/tran/publications/Highway%20Maintenance%20Standards%20Manual.pdf
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Chlorideconcentrationgn the raw water samples collected within the Chaike wateshed
areaare among thaighestofa | | Hal i fax Watero6s sourcedwat er
Source Water Quality Monitorinig Total Chlorideandoutlinedin Table29: Chain Lakes

Chloride Water Quality Monitoring Results* 20@D16(mg/L)both on pagd19 chloride

levels in the water are at or approaching long term levels considered toxic to aquatic life

according tadCanadian Council of Ministers of the Environme@CME) Water Quality

Guidelines for the Protection of Agtic Life (WQGPAH).

Further upon consultation with NSTIRnd HRM winter road maintenance st#fivas

confirmedthat the antcaking agent sodium ferrocyanide is added by the Canadian Salt Mine to

road salt prior to delivery to the various destinatiansrisure the salt is free flowing.
Transportation and Infrastructure Renewal 6s s
treated with an anttaking conditioner (YPS or equivalent) at a minimum rate of 50 ppm.

NSTIR advised that &hadian Salt typally adds 10@pm. The Material Safety Data Sheet

(MSDS)for ferrocyanide ecei ved from NSTIR indiletlkatdess t hat
in humans is 05&gm/kg.Ferrocyanide salts are rapidly excreted in urine without metabolic

al t e r Adtitiomally, aocording to a Stantec Report

filn the absence of direct sunlight, ferrocyanide complex is stable and low in
toxicity. However, exposure to sunlight results in dissociation and release of free
cyanideé\, which can be hydrated to hydrogen cyaniddy boinpounds are

toxic.0"

For more information on the management of this compound with respect to the risks to the water
supply seesectior4.2.6 Road Deicing on page34.

Halifax Regional Municipality Policy Restrictions

HRM has recognized in ti#014 Regional Plah h e @ ¢ r u cprotedt watenreseudcestfoo

fipotable water supply, wildlife habitat, recreational enjoyment, and agsthe

value. éHRM' s strategy aims to protect thi
and retention of those features that regulate water flow, mitigate flooding, reduce

water pollution and protect ecological function®

The2014 Regional Plaalso states assifirst objective regarding Municipal Water Services,
Utilities and Sol coordindtensutne cti hpaatl HRIM twialtli vies wi
Water) to:é (c) reduce degradation to the nat

In response to this need, a wajeality monibring progranbegan in 2006 to identify lake water

guality status and trendsat includecthloride data. Based on thaterquality data collected,

and to fulfildl Envi r on mesaction3a & kEvidoantesC aOnoaddea 6osf P
Code of Practicen pageb8), HRM has created a salt management plan, identified best

3 Halifax Regional Municipality. Eienment and Sustainability Standing Committee, April 16, 2012, Information
Report. Attachment $tantecNovember 7, 201 Draft RepoRRoad SadtReview of Best ManagementHPepetiedsor
Halifax Regional Municipality Sustainable Managememrarent Office. Halifax NS. 11. Welsite source:
http://www.halifax.ca/boardscom/swrac/documents/RoadSaltimpactsonLakes.pdf
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management practices and applied innovative techniques to winres aperationsRolicy SU
8 of the2014 Regional Plastates

AHRM mayconsideregulatory and operational measures to reduce the quantity
and improve the quality of stormwater entering public stormwater facilities and

watercourses includirgreduction in pad salts. Any such measures may apply in
whole or in part of HRM and may require approval of the Review Board

Further HRM Transportation and Public Works are developing a new Winter Works
Management Plan to reflect upgrades in policies and praEtc@éstance,n October 2011, the
HRM Municipal Operations Winter Works Staff initiated and piloted the application of brine
(Direct Liquid Brine Application) to HRM roads to achieve enhancements to public safety and a
reduction in overall salt usage.

RoadDe-icing Application Practices and Strategies

A summary ofroad salt applications and strategies for the provincdartdRM are outlined in
the subsections below. A maptitledWinter Maintenance Responsibility in HRM Core
illustratesthe agencies respsible for maintaining specific roads under winter conditaoms
may be viewed onlinfé.

Halifax Regional Municipality

HRM applies Priority I Main Arterial Highways oad deicing application strategies to 1lkn
of St. Mar g aH RRMd6ss SBagkeyhenR&isatehi®saand Snow and Ice Service
Standard€arepost ed on HRM6s website

Salt Shed

HRM maintains a salt shed located at 230 Horseshoe Lake iDiilveBaye r 6 s Lake wat er
(seeMap H: Road Infrastructure and Winter Maintenanze page39). Any risk posed by this

shed is in association with residual chloride. Although the shed is located outside of the Chain

Lakes watershed areajs within the Bayegs Lake watershedé¢eMap D: Hydrology and

Elevatiors in Water SupplAreason page20) whereby residual chlorideould be washed into
Bayero6s Brook and diverted i vetsion DamgatoisiopenCh ai n
(seesectioBayer 6 s L ak e onpaggandMViaml:rHalifar\Waterinfrastructure

(Sewer and Wategn pagetl). However,sincetheshedsare located outside of the Chain Lakes
watershed areandas long ashe Diversion Dam remains closdlde salt shedsre not

considered a significant rigk the watershed area

14 Halifax: Winter Maintenance Resgibitity in HRM CoréWebsite source:
http://www.halifax.ca/snow/documents/WinterMaintenanceResponsibilitymap.pdf

15 Halifax: 8ow: Salt Management Stratelfiebée source
https://www.halifax.ca/snow/SaltManagementStrategies.php

16 Halifax: Municipal Operations: Snow and Ice Service Stakidelndie sources:
http://www.halifax.ca/municipalops/Winter/SnowServiceStandards.php

17Halifax: 8ow: Salt Management Stratelfie=bsite source
https://www.halifax.ca/snow/SaltManagementStrategies.php
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Nova Scotia Tranportation and Infrastructure Renewal

Thewinter maintenance prograconductedy NSTIR is outlined in Chapter 6 of the NRDI s

Highway Maintenance StandatisNSTI R mai nt ai ns the | ionds shar
priority) application strategies to 8ken of 100 Series Highway3he provinceadjusted its

winter maintenance standards to include Direct Liquid Applications (DLA) (brine) in 2013,

decreasing the level of chloride applications on provincially maintained roadways since then

Standards, stratégs regulatory requirements and management plans from the various levels of
governmenaredesigned to restrict the application of road salt asiaidg agentparticularly in
Aenvironment al.Howevergariaus levels/oéahloridersaltacentrations are
applied within theChain Lakes watershed anehich poses significantrisk to water quality.
Maintainingopenlines ofcommunicatiorbetween Halifax Water and HRM and NSTIR winter
road maintenance staffill help to manage¢heserisks.

NSTIR maintains twasalt shed$ocated at 27 Prospect Road (Beechville Bagegh are also
withintheBay er 6 s L a &ndhawe adereidestified as potential sources of chloride
contaminatior(seeMap J: Halifax WaterInfrastructure(Sewer and Waten pagetl).

However, since they arelocatedh t he Bayer 6s oltsidk &f thedaih leakes hed ar
watershed areséhey are not considered bea significant riskunlessthe gate is opened at the
Bayero6s Diversion Dam.

Water Supply Plant

When the Chain Lakemmergencyvatersupplyplant(WSP) is activated for usésee section
3.1.4 Water Supplynfrastructureon paget9), the onlychemical used in the water treatment
processs chlorinewhich is delivered via boom truck.

In the event of a power outage, a portable diesel generator is brought Diesiét fiel for the
generator is delivered to the s#te needed

The risk to the watershdtcbm chemicakcontaminatiorassociated with the watsupplyplantis
low-moderate: the risk is low due to tidrequency with which water treatment chemicaisi
fuel are delvered to the plantandin the event of an accident or spill, thek rises tomoderate
due tothe proximity of the parking ard¢a First Chain Lake (within 1fhetre$, which iswhere
vehicles access the WSP and the intékether,a securityfencearownd the intake and WSP
detes public accesandprovidesa physical barrier between vehicles and the, lalkéch lowers
the riskfrom those potential impacts

Nova Scotia Powellnc.

Nova Scotia Powdnc. activities presentihreekinds of potential risgto the Chain Lakes
watershed aredhey arewith respect tachemicals associated wittansmissiorines and
transformers and the risk of fire associated with transmissiomiametenancas described
under those headings below

18 Nova Scotia Department of Transportation and Infrastructure Renewal Highway Riigihamag:Maintenance
Standards: Effective 1 JulyCG@(8er 6: Snow and Ice ConWékbsite source:
http://gov.ns.cal/tran/publications/Highway%20Maintenance%20Standards%20Manual.pdf
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Transmission Lines

NSPlhasa number ofransmission lines thatin through th&Chain Lakes watershed area (see
section3.1.4 Nova Scotia Power In@an pages0) of which many fall on lands owned by Halifax
Water Through consultatioand legal agreementith Halifax Water, NSPhasdeveloped a
vegetatiormanagement plawhich includegrohibiting chemicaluse within the watershed area
HRM alsorestricts the use of elmicals to manage vegetatidtar NSH to changetheir policy,
they wouldneedto contact NSEand HRMto apply for an exemption and consdhlifax Water

to demonstrate the need to use chemicals inside the watargiaadd provide a management
planbefore proceeding

Although there idittle probablerisk of chemical treatment use to maintain transmission line
corridors any vehicular activitplong theecorridorshas the potential for rigeresented by
petroleum hydrocarbons spilldowever, the risk istill low due to he infrequencyf vehicular
traffic on the corridorand the likelihood that these vehicles will leak petroleum hydrocarbons.

Transformers

NSPItransformers (pole and pad mouabntaincoolant oil, which may contaichemicals that
could present aisk to the water supply the event of a leak he level of riskpresented by
leaksis dependent on the type af the transformersontain.For details on thdifferent types of
transformeil and the risks they present see secBdn4 Transformersn pagesl.

Wildland Fire Fighting

In the event of avildland fire, risk to the water supply from firefighting activitigsrticularly
thoseusingchemical suppressantsas been greatly reduced througiiaborative strategies
between the watertilities, NSDNR andNSE (see sectiod.4.1 WildlandFire on paged9). As a
last resortNSDNR has identifiedsilv-Ex and/or FIRETROL Fire Foam 104sthe type of
chemical thashould be usednside the watershed argmasuch events

The benefitdo usingan approvedire suppressant chemiaaltweigts the risks to water quality
presented by the aftermath of a fire ewghenfire suppression chemicals are not utsze
section3.2.1 WildlandFire on pages7). The material safety data sheets (MSDS) indicate that
the application of thed&e suppressangsose little risk of environmental impaogcause they

are biodegradable and exhibit little to no bidtgicity when used according to the

A

manufacturerdés recommendati ons.

Potential Chemical Impactsto Water Supply beyond Halifax Water & Control

Risk of chemical contaminatidon theChain Lakes watershed arigam sources not controlled
by Halifax Watetave been greatly reduceatiroughredirecton ofwaterflow away from the
water supplyusingdans andor culvertsystemsandthroughthe collaborative relationship
Halifax Water hasnaintainedwith provincial and municipal agencies regarding land use
managenentto overcome real or potential impacts to the water sugplgre are very few active
or potential risks whereby Halifax Water has little contitbler than those presented by
roadways (see secti®B.1.3 Transportation Corridoron paget7 and3.1.6 Road Deicing on
page58). Management techniques are described in sedti®rContingency (Mitigation,
Preparedness and Responea)paged9.
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3.1.7 lllegal Dumping

Opportunities for illegally dumpg within the Chain Lakes watershed has been greatly reduced
due tothenewly created COLBNndbarrier gatesnd no parking and illegal reporting sage
installed along St. Margaretdéds Bay Road

3.2 Critical Infrastructure
Pulic Safety Canada considerat@rtobefic r i t i ¢ al andiddefamedtssucht ur e 0

fié processes, systems, facilities, technologies, networks, assets and services

essential to the health, safety, security or economiclyestig of Canadians and

theef ecti ve functioning of government é. Di sr
could result in catastrophic® oss of 1ife

Because the Chain Lakes water supply is an emergency supply, an isolated disruption of the

Chain Lakes watesupply should not be considered a critical threat that would result in a serious
adverse situation. Howevef the primarywater suppésfor Halifax and Dartmoutfi.e.,

Pockwockand Lake Majorareinterruptedin addition to the Chain Lakes Emergerscyoply,

then the situati on wo ul dsruptionfsitof catieal infrastructury b e c o
[that] could result in catastrophic loss of life and adverse economic a¥fects

3.2.1 Ciritical Infrastructure Threats and Hazards

According to Public SafgtCanada, the risks to critical infrastructure, which include accidental,
natural and intentional hazards (also referred to as threats), are increasingly complex and
frequent. Although the list of hazards and threats is never completylthie Safety Caa d a 0 s
Risk Management Guide for Critical Infrastructure Sectws created a list of common threats
and hazards that could affect critical infrastructure (found indibetments Appendix B: List

of Hazards and Threaf}. There is no single way to asséiseriskspresented by hazards and
threats the methodand best practices to assess risks continually evolve.

No matter what technique is used to assess the risks, lessons learned and recommendations for
improvement need to be captured to keep abrédise grogression of threats to the water supply
as they evolve

The four factors that have been identified as contributing to Canada's vulnerability to a broad
spectrum of threats on critical infrastructure, such as aapahwater supply utility are

1. population, built environment, and wealth, which are increasingly concentrated in
a small number of highly vulnerable areas so that such communities are at risk
from multiple hazards;

9 National Stratedyr Critical Infrastructure, Public Safety Canada Her Majeuéen in Right of Canada, 20009.
ISBN: 9781-100112480; p. 2. Website sourcesttp://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/srogtcH
nfrstrctr/srtg-crtcknfrstrctreng.pdf

2 public Safety Canada: Risk Management Guide for Critical Infrastructurd\Rsistivessource:
http://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/rakngmntgd/rsk-mngmntgd-eng.pdip. 37.
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2. climate change, which may increase the frequency and severity ahextre
weather events;

3. infrastructure that is aging and is more susceptible to damage; and

4, communities that are increasingly more reliant on advanced technologies and are
frequentlydisrupted during disastefs.

The common threats and hazards that have beendeoed through accidental emergencies,
natural events or intentional threats as having the potential to have the greatest impact to the
Chain Lakes watershed area source water supply syatedescribed in the corresponding
sectiondollowing andoutlined inTable15: Summary of Existing and Potential Critical
Infrastructure Risk Factors Affectiiwatershed Arean pager4.

Accidental Emergencies

Responsibility for emergency measynesluding the protection of critical infrastructure (CIP)

in Canada is shared among all three levels of government. The federal government provides
national leadership and coordinates the overall CIP effort. The federal government lead agencies
include he Office of Critical Infrastructure Protection and Emergency Preparedness (OCIPEP)
agencieswhich include but are not limited to Health Canada, Transport Canada, RCMP, Natural
Resources Canada, and the Canadian Security Intelligence Service (CSI8adlagdncy in

Nova Scotia is th&lova Scotia Emergency Management Office

An occurrence of any theccidentaemergenciedescribed under the subheadings below is
considered to present great riskheChain Lakes watershedater supplyareain terms of
impact

Accidental Fire

TheChain Lakes watershed arsan a uniquepositionwhere the natural environment
(unoccupied landinterfacesvith human developmentvhich isdefined aghe Wildland i Urban
Interface(WUI). Consequentlyaccidental firas amoderatehigh riskthat isexacerbatety
variousinherent anthropogenic occurrences that are more frequent and variedhatkiviu|
(see sectin 3.1 Inherent Risk Factoren paget3).

Aircraft Disaster

TheHa |l i f a xairspacgsiused by multiple users includinpmestic and international
flights arriving to and departing frothe HalifaxStanfield International AirporCanadian
Armed Forceswho aretrainingat Canadian Forces Base Shearwated helicoptemon
scheduled tourism and n@ommercial flightsAll things consideredhaving busyair-spacen
the vicinity ofthe Chain Lakewvatershedreapresents séow-extremerisk.

If anaircraft land in the watershed argtere is riskfor water quality impairment associated
with the potential for fire anthe chemicas to arrest the firdfuel leakage, anihtrusionof

% Government of Canada: Office of Critical Infrastructure Protection and Emergency Preparedness: Threat Analysis
Threats to Canadads Criti caTA030Alpr3aMelisitesourcenr e. Mar ch 12,
http:/www.publicsafety.gc.ca/prg/em/ccirc/_fl/tadB®teng.pdf.
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sediments and debris into waterwayspending on the severity af aircraft disastewithin the
Chain Lake watershed area, the result could be long term damage to the watéraupply
extreme riskHowever, the likelihood of such an event is very low, hence the low risk potential
consideration.

Chemical and Oil spills

There is substantial potential for chemical and oil contamination through accidental spills from
various sources including vehicle road traffrtcd maintenance@ndprivateresidetial and
commercialctivitiesinside the watersheén ail, fuel, or hydrauilc spill likely would belimited

to theimmediatespill area since there are usually limited quantities of these fluids (unless there
was direct discharge to a water body).

Erosion and Sedimentation

In the event of any of the Accidental Emergencies ifiedtin this section, erosion and
sedimentation is considered a secondary impact to the water supplyicistréam activity or
shorelinedamageassociated with the rescue, clean up or aftlacts of the emergencyhese
activities pose a mediwmgh risk to the watershed.

Natural Eventsand Disasters

Natural events and disasters include wind and flooding, fire, drought, natural biological
outbreaks and infestations and climate change impHwse events and disastars

unpredictable and can hawanfrterm negative effects on source water qualityey present a

risk to water quality mainly due to the impairment associated with the intrusion of sediments and
debris into waterways, and the loss of land cover and infiltration areaskey natural fetors to
consideras potential risks tthe Chain Lake watershed are descrilbetbwin more detail

Wind and Flooding

Wind and rainstorm events resulting from tropical storms, surges and hurricanes are a significant
threat in Nova Scotia, and put wateadity and subsequently public &léh at risk. Such events
causeflooding, which puts drinking water supplies at risk by way of microbial cross
contaminatiorandpower outages, which threaten to disrupt wptenping statioaand blow

down of massive forestl areas that lead to short and kbagn water quality impacts such as

soil erosion and sedimentation, increaseldur, suspended solids and organic matter levels.

Further according to Public Safety Canada, floods are the most frequent natural hazard in
Canada. They can occur at any time of the year and are most often caused by heavy rainfall,
rapid melting of a thick snow pack, ice jams, or more rarely, the failure of a natural -onaelen
dam, of which there are two within the Chain Lakes watershed(ae® section2.3.3 Dam
Infrastructureson page23).

However, die to the functionality and location of ttveo dans at either end of # Chain Lakes,
themainrisk to the water supply isne ofcontaminatiorrather tharflooding. Theoriginal
holdingdesigncapacity of theChain Lakeslamspillway, constructed in the miei9" century
(~1848) incorporatedlowf r om t he Baylkedalea Lake waters

The Bayer 6s L ak substquendiauil in 1086to diverhpoteraially
contaminateay er 6 s L a k ewatBriaway fnogtlse Chal dakds water supply.
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Thereforegi f t he Bayer 60s Is ddodng wauld reorbe snaon cotarnmothé a i |
immediate watershethoughit could become an issue downstream of@ain Lakespillway.

Wildland Fire

Generallywildland firesin Nova Scotia have become less of a risk due to public awareness and
educatioranda successfuProvincial Fire Safety ProgramVith respect to th€hain Lakes

watershed areavildland fires are mitigatedurtherthrough adherencetéa | i f ax Wat er 6s

However forestedareas close ttheWildlandi Urbaninterface(WUI) present anoderatehigh
risk to the watershed ardésee sectio3.2.1 Accidental Fireon pages5). Thewildlandfire that
occurredn theGeizer Hill area of th€hainLakes watershed area August 8, 2001
demonstrates this risk

Wildlandfires present a risk because thegntaminate water suppliey produgng anincrease
in heterotrophic plate counfa type of bacteriavhich feeds on organic compounds of carbon
andnitrogen)caused by woody debris, ash or dissolved nutrients in wateincreased
opportunity for sedimentation through erosion of fire exposed. soils

Drought

According to Environment Canadatlantic Canada may be more susceptible to drought impacts
than areas where drought is more prevaleriteredroughtoccuss less frequentlyhere tends to

bea lower adaptive capacityhe risk of drought in the Chain Lakes watershed area isitovw

but as the climate continues to change risks associated with tcmudgh rise.

Low flow conditions caused by drought increasacentrationsf virtually every parameter
known to impair water quality. Of particular concern areiticeeased concentrations of
microorganisms that pose a threat to human health includibhgob limited to, cryptosporidium,
giardia, listeria, campylobacter, salmonella, &xdoli. Under these circumstances a robust
water treatment system is vital.

Persistent drought conditiom®uld put pressure on water yseadng to more demand on

Hali f a x Watdr supp@ssThereport completed by Dillon Consulting 2004suggests the
Chain Lakes watershed arisgprecipitationdependenandhas becomenoreso (up to 17%)
sincethdBayer 6 s L ak e(sedsedcti@® asyi eornd sd aLna k e onpag@® wasi 0 n
constructedwhichcurrentlydiverts water awgafrom the watershedidditionally, in drought
conditions the risk of wildfire is exacerbated by thmall size of thevatershed areds place in
theWUI andits high forest contenfseeunder previous headingildland Fire).

Natural Biological

Natural biological outbreaks can affect the health of the watershatiewdter supfy, which
ultimately put humans, animals, and plants at risk. Natural biologicalthakshouldbe
considered for th€hain Lakesvatershedireaand its water supply include insect infestation and
water and airborne diseases.

With respect to watershe@althandinsect and disease outbre#the Chain Lakes watershed
area is considered at a higher tilsén the centrally locategbrimary watersheds (Pockwodnd
Lake Majo) becausét falls within the WUI, which iseasily accessed and therefore suleiett
higher volums of human trafficFurther Halifax is an international port city where produate
distributedto and from all over the world@hese situationareideal for biological outbreak®
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be introduced andecomeestablishedAn unfortunateexample of thisis theinvasiveBrown
Spruce Longhorn Beeti®SLB) with which the Canadian Food Inspection Ageheg
classified Nova Scotia as being totally infestétinot properly managedhese conditionkad to
widespread deterioration of the waterdhecaandresult inincreased fire risk andegradation
of water qualitysee sectiod.4.1 Natural Biologicalon pagel00).

Climate Chage

The risks posed by climate changethe Chain Lakes watershed aigdifficult to assess and
determinadue to varied and multifacetednsideations however, identifiable climate change
effects as they relate to the Chain Lakes watershed areaiscussed throughout this SWPP

Intentional/Deliberate Threats

An intentionalor deliberatehreat involves an attack or a deliberate act for the purpose of doing
damagehatinvolves malicious intenbnal threatn national securitguch ashemica)
physical,cyberor biological attackssabotage, crimes, social unrest, strikeabour disruption

or norrmaliciousintentional actionsuch as a border closure or regulation chahgean affect
critical infrastructureThe different types gbossibleintentionaldeliberatethreats and their risks

on the Chain Lakes source water supgly described under the next two headings

Malicious Intent

Halifax was founded by the British Governméotits strategic locatignnitially for trade and

later for military purposesConsequentlytherisk of malicious intento any of our large water

supply systemsuchas chemical, physical, cyber or biological attacks; sabotage, crimes, social
unrest, strike or labour disruptiasconsidered highlherefore as parof the emergency supply

for Pockwock Chain Lakeswould be considered a logical primaryget for malicious attack

ordert o di srupt a maj o criticalanfrastauctiveent of Hal i f axo6s

Nonmalicious Intent

Non-malicious intent could negatively atfiethe Chain Lakes water supply by compromising the
ability to protect the watershed area. Considering that the Chain Lakes watershed area is not
protected under its own legislation, as isBleekwock Lake Watershed Protected Water Area
there is impetufor nontwater utility interests to acquire and/or use watershed fanagher
thanwatershegrotectionpurposes. Therefore, risk of nomalicious intent to the Chain Lakes
water supply is directly related to ownership and the regulationbyalaivs inplace.

3.3 Risk AssessmenSummary

Table14: Summary of Existing and Potential Inherent Risk Factors Affecting Viiatki&sreaon
the nextpageandTable15: Summary of Existing and Potential Critical Infrastructure Risk
Factors Affectig Watershed Arean pager4 outlinethe activitiesdescribed in this Chaptérat
haveinherentpotential to contaminate the Chain Lakes watershed tweaotentih
contaminants involved, whether they angoant or norpoint pollutantsource(or both) and the
potential impact they have on the watershed area.
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Table 14: Summary of Existing and Potential Inherent Risk Factors Affecting Watershed Area

- : . Point Non-Point ;
Activity Potential Contaminant Source | Source Potential Impact
Commercial
Any oil, fuel or hydraulic spill would likely be limited to the immediate area
Fuel; hydraulic fluid X because there are usually limited quantities of these fluids, unless there
was direct discharge to a stream.
Sedimentation of streams may occur through poor harvesting practices
Forestry Operations: | Soil erosion and sedimentation X and/or improper road construction and maintenance and watercourse
including harvesting, crossings.
silviculture, road
maintenance and The release of chemicals onto watershed lands for pest and vegetation
construction. control related to forestry activities on non-Halifax Water lands.
Chemical spravs related to silviculture BMPs assist in mitigating impacts from harvest practices, road construction
) pray X and maintenance. Generally speaking, the risk to watershed lands from
practices . g ! -
chemical use for silviculture purposes is very low as the use of chemicals
inside the Chain Lakes watershed area are restricted through legislation
and by-laws.
Petroleum products, soil erosion and There is currently no potential impact or risk associate with past mining
. . sedimentation due to vegetation removal and - ; . ” ; i
Mining and pits and i A S activity or current mineral rights designation. The Chain Lakes watershed
. soil disturbance, and arsenic and other mining X > - . .
quarry operations . ; : area is listed as a municipal water supply area on the Nova Scotia registry
operation chemicals that may be discharged of Claims ma
into the water supply p.
Residential
See Accidental Fire in Table 15: Summary of
Backvard fires Existing and Potential Critical Infrastructure X See Accidental Fire in Table 15: Summary of Existing and Potential Critical
Y Risk Factors Affecting Watershed Area on Infrastructure Risk Factors Affecting Watershed Area on page 74.
page 74.
Spills can occur during tank fueling operations, improper tank maintenance
Home heating fuel Home heating oil fuel X and/or tank failure over time. Release of hydrocarbons into the soil for any
length of time could have a serious impact to the water supply.
Automobile fluids . . . Automobile fluids could be released into the soil surrounding homes and
released from Antifreeze, oil, and gasoline (petroleum : . )
h X X could have a serious impact to the water supply depending on the amount
parked cars in hydrocarbons)
dri and type of fuel released.
riveways
Household . . Household chemicals used in gardens and on lawns or to wash vehicles in
chemicals / fertilizers Fertilizers, pesticides, soaps X X the driveway could be a source of contamination.
Impervious Surfaces | Roofs and driveways are contributing factors X X Imperwoqs surfaces promote runoff |nt0_ the surrogndlng soil at a higher
rate than if these areas were covered with vegetation.
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Recreation

Dog walking Uncollected dog droppings. X \el\\//::;tnetrS becomes contaminated with bacteria especially after stormwater
Garbage, bacteria contamination from pet Heavy pedestrian activity increases the potential for garbage and bacteria
COLT traffic droppings and-off-trail pedestrian activity X X vy p B Y ; P g 9
" : . . ; from pet droppings and soil sediments to enter source water.
causing soil erosion and sedimentation.
Off-_trall act!wty causing |ncrease'd soil erosion, Off-trail activity associated with geocaching is limited through cooperation with
. sedimentation and other contaminants : - L
Geocaching . . . X the Atlantic Canada Geocaching Association
associated with general trail use (see (http://atlanticgeocaching.com/index.php/component/content/?view=featured)
COLT/Long Lake above) * - * 3
. Camp fires associated with camping increase the risk of wildland fires which
Increased heterotrophic plate counts caused by - L . :
c . ) - - - elevates the impact of contamination over time; and elevated bacteria and
amping woody debris, ash or dissolved nutrients in X . ol interf ith th
water as well as garbage left behind nutrient counts caused by garbage gnd potentla interference with the water
) treatment process (garbage becoming clogged in pumps).
Ad-hoc trail development has led to the unauthorized removal of vegetation
Mountain biking Soil erosion and sedimentation. X and development of watercourse crossings which have the potential to
promote increased soil erosion and sedimentation.
Off Highway Pe_trol_eum hydrocarbons_ and other_vehlcula_r Petroleum hydrocarbons and other vehicular chemical fluid contamination to
; fluids in the event of accident or spill and soll X X . .
Vehicles - . - water supply plus sedimentation.
erosion and sedimentation.
Swimmin Bacteria contamination from human and pet X Bacteria released into source waters
9 body contact. '
Even with limited boating access, fuel spills Fuel released into waterways, especially near the water intake could have a
Boating (petroleum hydrocarbons) are a potential X X serious impact on the water supply and its viability as an emergency drinking
contaminant. water supply source.

Transportation Corridors

Hazardous chemical and dangerous goods Contamination of source water: depending on retention time, location and
Public roads and spills; chlorides from road de-icing; petroleum X type of contamination, there could be direct contamination of Chain Lakes
highways hydrocarbons; automotive fluids contained in which could render the source water unusable as an emergency drinking
runoff; and sedimentation due to soil erosion. water supply source.
Qil, fuel or hydraulic spill would likely be limited to immediate area because
Fuel; hydraulic fluids from machinery. X there are usually limited quantities of these fluids, unless there was direct
discharge to a tributary stream.
Road Construction : : . ! Sedimentation of streams may occur through poor road and water crossing
Soil erosion and sedimentation. X construction and maintenance practices.
Egcli)rock/Aud (pyritic) slate exposure causing X ARD lowering pH of water and causing fish kills.
Controlled access Qil, fuel, or hydraulic spill would likely be limited to immediate area, since
™ Petroleum Hydrocarbons. X there are usually limited quantities of these fluids (unless directly discharged
for utility uses
to a waterway).
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Utilities

Chain Lakes water

supply pumping
station

Diesel fuel and lube oil; vehicle fluids from
trucks delivering chemicals or collecting water
samples.

Oll, fuel, or hydraulic spill would likely be limited to immediate area, since
there are usually limited quantities of these fluids (unless directly
discharged to a waterway).

Pad-mount transformer Naphtha-based
coolant oil (VOLTESSO 35), for water supply
plant transformer.

VOLTESSO 35isnotfi e x p e tobeshdrinful to aquatic organisms.

Water-treatment chemicals
(Chlorine).

Chlorine readily dissipates in water and air; therefore, the impact to the
watershed is measured according to the spill amount and its proximity and
contact time with living organisms.

Halifax Water

Untreated sewage entering waterways from
aging pump stations and leaky or broken

Increase in heterotrophic plate and coliform counts.

Naphtha-based transformer mineral olil,
(VOLTESSO 35) (contained in two of three
pad mount transformers); the other contains
DowFrost HD, a low toxicity coolant.

wastewater pipes.
treatment ) .
infrastructure B_edrock exposure during construction of new ARD lowering pH of water supply and causing fish kills.
pipe corridor.
Polychlorinated biphenyls (PCBs) may or may Depends on the type of oil, age of the transformer, ownership, and their
not be contained in pole top transformers. location and maintenance schedule. PCB-containing transformers could
Those made prior to 1983 likely contain contaminate the watershed (known to be toxic to fish) if they leak. All PCB-
Power Utility PCBs. containing transformers must be replaced by 2015.
Transformers

VOLTESSO 35 is not considered harmful to aquatic organisms.
DowFrost is considered to be a low toxicity coolant suitable for use in the
vicinity of drinking water sources.

Utility distribution
and infrastructure
corridors
(construction and
maintenance)
(NSPI/telecommuni-
cations and Halifax
Water)

Soil erosion and sedimentation.

Sedimentation of waterways, which may be minimized through the use of
BMPs including those created by NSPI and Halifax Water.

Fuel; hydraulic fluid oil.

Oil, fuel, or hydraulic spill would likely be limited to immediate area, since
there are usually limited quantities of these fluids (unless directly
discharged to waterway).

The activity of cutting the vegetation could
ignite a fire in dry weather.

Increased heterotrophic plate counts caused by woody debris, ash or
dissolved nutrients in water.

Pentachlorophenol (PCP) or chromate copper
arsenate (CCA) is used to treat utility poles to
guard against wood destroying organisms,
unless within 15 metres of a watercourse.
Poles in latter case are not treated with
chemicals that may impact waterways.

The ecotoxicity of PCPs, a known carcinogen, is classified as medium and
is targeted at wood destroying organisms.

Municipal Land Use Planning and Development
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Regional Plan 2014
Regional Plan guiding
policy designating
permissible land use
planning and
development activity in Automotive fluids and petroleum
HRM, compounded b P
Iando‘wnersphi tvoe Y hydrocarbons; sedimentation due to soil Increased sedimentation through stormwater runoff and turbidity; ARD
p type. exposure; bedrock - acid (pyritic) slate 1 lowering pH of water and causing fish kills; chemical run off from vehicular
Halifax Regional and exposure promoting ARD; commercial X X fluids; eutrophication of water bodies; hydrocarbon contamination from fuel
City By-laws permitting and residential chemicals/fertilizers; storage and motorized vehicles; fecal bacteria and nutrient contaminants
various land use nutrients and bacteria from sewage from sewage treatment infrastructure breaks and overflow escaping into
planning and system failure; and petroleum products water source.
development activities from fuel spills.
Halifax MPS & LUB
policy and by-laws
permitting community
land use planning and
development activity
Chemicals
General Chemical
and/or biocide pest
control use which may Chemical and/or biocide pest control use X X The risk of using any chemical and/or biocide pest control products
be permitted through products. depends on its properties and reaction with the surrounding environment.
provincial and/or
municipal permits and
regulations
Increased levels of surface water chloride concentrations and conductivity
Road de-icing and Chloride, accumulated from road de-icing levels measured in collected watershed samples provide evidence of
ctorage 9 agents entering surface waterways X X current contamllnatlon. A salt shed has been ide
g through stormwater runoff. watershed area; howevAer_, it is not a source of contamination unless the
waterfromBayer 6 s sLdkeerted into Second
Lake Diversion Dam.
Water Supply Treatment ) Chlorine readily dissipates in water and air; therefore, the impact to the
Plant Chlorine X watershed is limited to the spill amount, its proximity to and contact time
with living organisms.

Chemicals cont.6 d

Halifax Water

Chain Lakes Emergency WateSupply Watershed Area Source Water Protection Plan

January2017

Page72




Transmission/utility
distribution line
maintenance

Pentachlorophenol (PCP) or chromated
copper arsenate (CCA) is used to treat utility
poles to guard against wood destroying
organisms, unless within 15 metres of a
watercourse. Poles within that distance are
not treated with chemicals that may impact
waterways.

The ecotoxicity of PCPs, a known carcinogen, is classified as medium and
is targeted at wood destroying organisms.

Power Transformers

Polychlorinated biphenyls (PCBs) may or may
not be contained in pole top transformers.
Those made prior to 1983 likely contain
PCBs.

Depends on the type of oil; age of the transformer; ownership; and their
location and maintenance schedule. PCB-containing transformers could
contaminate the watershed (known to be toxic to fish) should they leak. All
PCB-containing transformers must be replaced by 2015.

Contamination from pad mount
transformers depends on: the type of
product it contains (i.e., VOLTESSO 35 a low
toxicity coolant with low solubility which floats
or DowFrost HD, another low toxicity coolant);
the ownership; containment; location; and
maintenance responsibility (CTV or NSPI or
HRW(C schedule).

VOLTESSO 35 is not considered to be harmful to aquatic organisms;
however, depending on geographic conditions (wind and wave action),
local experts should be consulted in event of a spill in water.

DowFrost HD is industrially inhibited propylene glycol-based,
recommended for use in applications where incidental contact with drinking
water is possible.

Wildland Fire
Retardants

Silv-Ex and/or FIRE-TROL Fire Foam 104 are
the types of chemical that could be used
inside the watershed area as approved by
Halifax Water.

The material safety data sheets (MSDS) indicate that the application of
these products pose little risk of environmental impact because they are
readily biodegradable and exhibit little to no biotic toxicity when used
according to the manufacturerds re

Other potential
chemicals

Besides those already mentioned, considering
the dammed areas and redirected flow of
potentially contaminated water run-off from
the Bayer s L thdrecarefewt e |
potential contaminants to the water supply.

Few active or potential risks whereby Halifax Water has little control are
evident under this category.

Illegal Dumping

lllegal Dumping

Most prevalent heavy metals and petroleum
hydrocarbons.

Unlimited range of contaminants, commonly include household appliances,
vehicles and electronics which impact water quality through leaching of
heavy metals and hydrocarbons into soil and waterways.
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Table15: Summary of Existing and Potential Critical Infrastructure Risk Factors Afigdtfatershed Arebelowoutlinesthe

activities described in this Chapter with the potenti@ldiotaminate the Chain Lakes watershed egsaltingfrom athreatto national

securitythatimpacts the Chain Lakes water supply as a component of the critical infrastructure for the Halifax region

Table 15: Summary of Existing and Potential Critical Infrastructure Risk Factors Affecting Watershed Area

Activity

Potential Contaminant

Point Source

Non-Point
Source

Potential Impact to Water Supply

Accidental Emergencies

Water run-off from burnt materials that
potentially contain hazardous chemicals;

Short or long-term impact on water quantity and quality depends on
severity of the fire that might lead to a water pumping station shut-

spills.

determined by Health Canada Canadian
Drinking Water Guidelines and CCME®S s
WQGPAH.

Accidental Fires nutrient loading caused by organic X down. Such events could lead to increased levels of colour, turbidity,
matter; and soil erosion and bacteria, suspended solids, organic matter, nutrient loading and
sedimentation. possible chemical contamination.

Chemicals associated with burning Short and long-term impact on water quantity and quality depending
) ) materials and those used to arrest the on severity of disaster which could lead to water pumping station

Aircraft disaster associated fire; fuel leakage; and X shut down. The emphasis is on chemical contamination; however,
associated intrusion of sediments and increased levels of colour, turbidity, bacteria, suspended solids and
debris into waterways. organic matter should be considered.

Fuel, vehicular fluids, and other chemical Short and long-term impact on water quantity and quality depending

Chemicals and oil spills that threaten water quality, as X on severity of spill which could lead to water pumping station shut

down. The emphasis is on chemical contamination; however
increased levels of colour, turbidity, bacteria, suspended solids and
organic matter should be considered.

Natural Even

ts & Disasters

Wind and floods
resulting from tropical

Microbial cross contamination due to
flooding and storm surges; disruption of

Short or long-term impact on water quantity and quality depending on

concentrations of non-microorganism
contaminants.

water treatment due to power outages; X severity of event, which could Ieaq to water pumping station shu_t—_
storms, surges and soil erosion and sedimentation due to down. Such events could lead to increased levels of colour, turbidity,
hurricanes tree blow down u bacteria, suspended solids and organic matter.

\;;\cl)?é?]rtigjllr;/-?:grj{gm r?:;gtr(%itsegﬁsn:?;tus Short_or Ion_g-term impact on water quantit'y and quality depending on
Wildland Fire nutrient loading caused by organic ’ X sevgrl_ty of fire. Such events coulq lead to |r]creased Ieve_ls of colc_)ur,

matter: and soil erosion and turbidity, _bacterla, §uspended _sollqls, organic matter nutrient loading

sediméntation. and possible chemical contamination.

Promates growth and concentrations of Short or long-term impact on water quantity and quality depending on
Drought microorganisms; and increased X extent of drought and demand on water supplies.

Creating the need to ensure robust water treatment system.
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Table 15: Summary of Existing and Potential Critical Infrastructure Risk Factors Affecting Watershed Area

Activity

Potential Contaminant

Non-Point

Point Source
Source

Potential Impact to Water Supply

Natural Biological

Microbial contamination, water and
airborne diseases, nutrient loading, soil
erosion and sedimentation due to tree

Short or long-term impact on water quantity and quality depending on
severity of the outbreak, which could lead to water pumping station
shut-down. Such events could lead to increased levels of colour,

outbreak

( ) blow down and fire and to a lesser extent turbidity, bacteria, suspended solids, organic matter, nutrient loading
chemical contamination. and possible chemical contamination.

Climate Change Difficult to assess and determine due to X Dependent upon rate and severity of extreme weather events,

varied and multifaceted considerations.

although impacts would be consistent with those already described
throughout Chapter 3.

Intentional / Deliberate Events

Malicious intent:
Terrorism, Vandalism,

Difficult to assess and determine due to
varied and multifaceted considerations.

Catastrophic loss of life, adverse economic effects, and significant

or S_abotage; crir_nes, Priority consideration of contaminants X harm to public confidence creating partial or total shutdown of water
social unrest, strike or includes chemical, physical, cyber or pumping station and long or short-term damage to the water supply.
labour disruption biological materials.

Regulation or by-law change initiated by the municipal or provincial
Non-malicious Intent Difficult to assess and determine due to X government which creates negative impact(s) to the protection of the

varied and multifaceted considerations.

source water supply due to inability to provide maximum protection to
the water supply.
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Tablel6: Scale of Problernand Priority Rank* of All Activities and Threats to Critical
Infrastructure of the Chain Lakes Emergency Supply Watensbkeavlists the problem and
priority rankings of theinherent and critical infrastructure risk factor activitrgghin the
watershedPriority risk factor management issues identitedpredominantly withirrecreation
andtransportation corridors.

Table 16: Scale of Problem* and Priority Rank** of All Activities and Threats to Critical
Infrastructure of the Chain Lakes Emergency Supply Watershed
- L Scale of S
Activity Contamination Issue Problem* Priority Rank**
Commercial
Petroleum hydrocarbons/fluids 5 1
Soil erosion and sedimentation 5 2
Forestry Operations
Acid (pyritic) slate ARD (Low pH) 5 3
Nutrient loadings 5 4
Metals 5 1
Mining _and Rock Quarry Soil erosion and sedimentation 5 1
Operations
Acid (pyritic) slate(Low pH) 5 1
Residential
Home Heating Fuel Tanks Fuel oil leakage 4 3
Automobile Fluids Automobile fluid leakage 5 4
Household Chemicals Spl!l; and improper or excessive use of 4 4
fertilizers, pesticides, soaps
Impervious Surfaces Increased stormwater flow and volume 4 4
Recreation
Pet droppings 4 3
Pedestngn and pet traffic including Garbage 4 3
geocaching
Soil erosion and sedimentation 4 3
Swimming Bacteria 3 2
Camping (fires) Increasing heterotrophic plate counts 4 3
OHVs Petroleum hydrocarbons 5 1
Mountain Biking Soil erosion and sedimentation 4 2
Transportation Corridors
. . Hazardous chemicals (fuels,
Public roads and highways transported/dangerous goods) 2 L
De-icing salt and storage Chloride and conductivity 1 1
Soil erosion and sedimentation 3 1
Road construction
Bedrock- Acid (pyritic) slate ARD 2 1
Petroleum hydrocarbons 4 1
Controlled access for utility use
Water treatment chemicals 5 3
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Table 16: Scale of Problem* and Priority Rank** of All Activities and Threats to Critical
Infrastructure of the Chain Lakes Emergency Supply Watershed
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" - Scale of . "
Activity Contamination Issue Problem* Priority Rank
Utilities
Water supply pumping station Chemicals delivered to pumping station 5 3
Wastewater treatment Leaking / Broken pipes 3 1
infrastructure
PCBs 4 1
Power transformers
Naphtha-based mineral oil 4 4
Soil erosion and sedimentation 5 4
Distribution corridors Accidental fire 5 1
PCP or CCA wood preservative on 5 4
poles
unicipal Land Use Planning and Development
Petroleum hydrocarbons 4 1
Soil erosion and sedimentation 4 2
Policy and regulation set out in - -
Regional Municipal Planning Hgsutisggglsd chemicals/fertilizers and 5 4
Strategy p
Halifax Regional and City By-laws Bedrock i acid (pyritic) slate ARD 1 1
Halifax Community MPS and LUB
Stormwater runoff 3 3
Sewage 3 1
Chemicals
Pest control chemicals and Chemicals that impair water quality 5 1
biocides and/or are toxic to living organism
Road de-icing salt Chloride and conductivity 1 1
Chlorine used to treat the water before
Water Supply Plant distribution 5 3
Transmission/utility distribution line | PCP or CCA 5 4
PCBs 4 1
Power transformers Transformer coolant (naphtha-based 4 4
mineral oil)
Wildland fire retardant il)lx-Ex and/or FIRE-TROL Fire Foam 5 3
Illegal Dumping
Heavy metals 3 1
lllegal dumping
Petroleum hydrocarbons 4 1
Accidental Emergencies
Soil erosion and sedimentation 3 1
Petroleum hydrocarbons 3 1
Fire
Hazardous chemicals 3 1
Nutrient loading 3 1
Petroleum hydrocarbons 3 1
Aircraft disaster
Hazardous chemicals 3 1
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Infrastructure of the Chain Lakes Emergency Supply Watershed

Table 16: Scale of Problem* and Priority Rank** of All Activities and Threats to Critical

potential to negatively impact the
watershed area.

Activity Contamination Issue Psr%ag;g:* Priority Rank**
Nutrient loading 3 1
Soil erosion and sedimentation 3 1
Petroleum hydrocarbons 3 1
Soil erosion and sedimentation 5 2
Accidents and Spills
Fungicides, insecticides, herbicides 3 1
Dangerous Goods 3 1
Natural Events and Disasters
Microbial cross contamination 4 1
Wind and flood
Soil erosion and sedimentation 3 2
Petroleum hydrocarbons 3 1
Hazardous chemicals 3 1
Wildland Fire
Nutrient loading 3 1
Soil erosion and sedimentation 3 1
Ideal conditions for microbial and 3 1
pathogen growth
Soil erosion and sedimentation 3 1
Drought Nutrient loading 3 1
Increased metal concentrations 3 1
Increased demand on water supply 3 1
(secondary objective i water quantity)
Water and airborne biological outbreak 3 1
Natural biological Water quality degradation and 3 1
ecosystem disruption
Climate Change Water quality degradation and 4 1
9 ecosystem disruption
Intentional / Deliberate Events
Water quality contamination through 3 1
o . biological and/or chemical attack
Malicious intent - -
Infrastructure disruption through Cyber 3 1
and/or physical attack
Landownership with respect to
Non-malicious intent regulations and/or by-laws with the 3 1

*Scale of Problem rank: 1=severe, 3=moderate, 5=minimal
**Priority rank: 1=high3=moderate, 5=low
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4 M ANAGEMENT PLAN

This section describes the management aspect of the Source Water Protection Plan (SWPP)
which addresssthe risks and issues identifisdChapter3: Risk Identification and Assessment
of this documentThe primary goal of ie management plan is source water protection,
implemented through a mulbiarrier approacto ensure the source water is clean and safe for
consumption and mechanns are in place to prove it is sads directed by the Nova Scotia
Depart ment o fDrinkimyWater Stnataegy fot Nbwa Scaotlaescrptions ofthe
components of the implementation strategy tetontingency measures in placdow.

4.1 Background

Stakeholder collaboration and cooperation protdemeans to evaluat@erisks to water
guality and help contribute to the development of methods that ovetbemiestacles to
ensuing clean, safe potable waterpsovided forHalifax Water clients.

Consistent and sustained communication between those who have a responsibility to ensure
clean, safe water is paramoukiteetings between Halifax WateMSE, andHRM staffhelp to
achievethis goal.

Progress of th€hain LakesSWPPis reportecannuallyto NSE agpart of the 9&day utility
report Thereport isusedto measur¢ghe SWPPRsuccesssandmakeadjusmentswhere
necessaryA major review iconducted when a significacihange is required or7ayear review
is scheduled, whichever comes first.

4.2 Implementation Strategy

To ensure a safe water supply is being deliveréts$ tustomers, Halifax Water uses the nulti
barrier approach that involves a system of checks and balances. Source water protection is the
first in a series of source water quality mgemanent steps used in the multiblarrier approach.
Delineatingthe Chain Lakesvatershedirea boundarlays the foundationfor source water

protection planning. Halifax Water has developed programs around set objectives for
implementing the SWPP including

1 Land acquisition programs;

1 Best Management Practices;

1 Public communication, education and awareness programs;
1

Fostering water supply area protection through stakeholder collaboration and
cooperation;

Regulation and landse bylaw adherence;
Public Rads and Highway maintenance collaboration;
Controlled access and boundary maintenance,;

Enforcement;

= =4 4 -4 =

Emergency measures; and

Halifax Water
Chain Lakes Emergency Watesupply Watershed Area Source Water Protection Plan

January2017 Page79



1 Source Water Quality Monitoringnd Evaluation

Source water protection implementation timelines have been developed by HaltExawthare
included with this SWPP as an addenduitih the submitted SWPRMalifax Water will inform
NSE if changes to those timelines are required.

4.2.1 Land Acquisition Program

Landownershipf key watershed langwovidesthe foundation for effective soweavater
protection planning for th€hain Lakesvatershedrea (see sectighl: History of the Chain
Lakes Water Supplyn page9). Throudh successfupurchagg of watershed landgspecially
those around First and Second Chain Lakiedifax Waterhasreducel the risk ofland use
activitieswithin theChain Lakesvatershedarea.

The SWPP planning proce$ss identifiedNSTIR and HRMasowners ofthree (3) large
standard parcelsithin thewatershedirea Development of these parcelsuld posethreatsto
the watershed area

1 ab5.64haparcelowned by HRM amounting to 2.7% of the watershed arearied 43
andis situatedadjacenttoth®aye r 6 s Lake ;Bndsi ness ParKk

1 two parcelzonedPWS amouning to 8.5ha (4.@%) of the watershed areand
consising of:

o0 aparcelowned by HRMamounting ta4.18ha %) of the watershed area located
between North West Arm Drive and Milsom Stresid

0 a pacelowned by NSTIRamounting ta4.32ha .07%) of the watershed area
locatedon thewest side of North West Arm Drive.

All of these parcelare located in byaw zones that may perntitgh risk landuse activities
Although two of these parcels are loadin the PWS Zonéhey ardocated in aresthatcould
be attractive foa parkandride, which is permittedegardless of the zonings petby-law 14X.

T Hal i f ax Wa isécodtsue sotpurchdseveptershed landghin reasonas
they becomeavailableto provide the highest water quality protection possibfieHRM
and NSTIR parcels described abavre priority candidates for land acquisition within the
Chain Lakes watershed area.

4.2.2 Best Management Practices

Halifax Water manages lands withimetChain Lakes watershed area with respect to provincial
regulations and BMPs using water quality aspgbmt of referenceln 2001, Halifax Water

developed and implemented separate watershed BMPs to aid in forest management in the
Pockwock and Lake MajdProtected Watershed Areas, which proved to positively influence the
way forestry activities were conducted on watershed lands. In 2009, Halifax Water identified the
need to expand and improve the existing BMPs by developing a single working document to
reach beyond forest managemantl watershed boundarids 2010, Halifax Water developed

BMPs to include aggregate removal, recreation, heavy equipment, and various other activities
thatmayimpact water quality irall source water areasanaged by HalifaxVater.
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The | atest ver s BMRswas dpprolad andimediateyVenplemerdes with

support fromElmsdale Lumber CompaniSDNR, NSE the Lake MajoiwWatershed Advisory

Board, the Bennery Lake Watershed Management Committee, and the Pockwecshéshat
Management Committee. They are also avail abl e
www.halifax.ca/hrwc/documents/2010ApprovedBMPs. pdf

Hal i f a xBMPRaadreaot thtended to replace existing legislation; they are to enhance
watershed protection practiceswatershed lands. Staff and contractors practiciniguoas
owned or managed byalifax Water are required to be aware of and to follow the BMPs, the
legislation and the Standard Operating Procedures (SOPs) before work can begin.

On watershed lands notvned ormanaged by Halifax Watethe BMPsare meant to be used
an educational tool and guiding documetienactivitiesthatmay pose a riskor watershed
contaminatiorare conductedHalifax Water will continue to monitor and educate landowners
about aplicable government regulations and BMPs.

Halifax Water will make available and promote its BMPs via public comaation and
awareness effortssoutlined in the next section.

4.2.3 Public CommunicationEducatiorand Awareness

Public communication, educational awar eness are key components
water protecti on educat@hcengmunicatidrand awaraness Wagtamr 6 s
includes

1 posting information and regulatory signage;
1 conducting and/or supporting educational programming;

1 developing source water protection publications (e.g., newsletters, public notifications
and reports);

publishingnotificationsand nf or mat i on on Hal i fax Waterds
placing advertisements in periodicals.
The objectives of communicating infoation about the watershed areatare
1 inform and educatesers of the location of the waterslezda
1 outline the potential impacts of detrimental activities on the water supply;
1 reportonactivities that could negatively impact the watershed; amea
1 promote what measures are required to avoid such occurrences.

Public communication, education and awareness outreach will be continuously developed to
encourage cooperation between Halifax Water, customers and stakeholders tthanhtuee
drinking waer quality is safe

Signs

Signs definng restricted activities and contact information are posted along the defined
watershed arelaoundary, along frequently used trails and at matershecentry points. Signs
are upgraded on an-ageded basis.
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Educational Programming

Halifax Water is supportive of the development of watershed protection education programming
by nongovernment organizatiorssich aghe Discovery Centre. These agencies deliver water
education programs to elementary, junior and seniorstggbol students in accordance with the
curriculum. Other educational program development activities involve supporting community
groups ad associations in their effax conduct community cleamps, open houses, surveys,

and to develop publications thatomoteprotecton of surfaceand groundater supplies in the
community. Spiroff benefitsfrom supporting such programs come through the leveraging of
watershed education and awareness to other groups and agencies that are exposed to the
programs that Heax Water supportand to the general public

Discovery Centre

The Discovery Centre has solicited Halifax Water for program development support of the Water
Gallery exhibit in their new scien@entreproject. The new Water Gallery exhibit will explore

the properties of watedemonstrate the importance of sustainable consumption and returning

water to nature as it was take@mcourage conservation through instilling a sense of pride in

Nova Scotiabs water resour cCetreinkhergyThethewr el at e
Centre isanticipated to open iearly 2017

Publications

Publishing newsletters and advertising in local newspapers, outdoor magazines and the
provincial fishing manual are other tools that Halifax Water uses to promote aasuarthe
water supply area and to communigattetection techniques to the broader community.

Website

Halifax Water maintains and regularly updates its welsite.halifaxwater.cdo provide
public notificationsand important information on source water proteciimtuding contact
information for inquiries and to repattivities that could negatively impact the watershed area.

4.2.4 Management Committee

Since2009 the Chain of Lakes Trail Associatio€OLTA) has leen providing advicas a
guastChain Lakes watershedamagementommitteewith respect tdrail-relatedwatershed
impacts(seesection2.3.3 Chain of Lakes Traibn paye22). Halifax Waterhasrepresersdtion
on the COLTAwhich holds monthlyneetingfrom September to June each year

1 Initial discussions between Halifax Water ahd COLTA havedeterminedhatboth
partieshave an intereshiprotecting the health of the watershEdrther cooperation is
required to establistineseinterestshrougha ToR Halifax Water is currently exploring
collaborative options.

4.2.5 Regulations and Lardse By Laws

Within theChain Lakes watershed aréand wse activities are subject to provincial, federal, and
municipal regulations as outlined in sectif: Governancdeginning on pageb.

Halifax Water continually explores opportunities to strengthen or create provincial legislation
and local bylaws to enhance the protectionHdlifaxd €H R M pdsinking water supply areas.
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Planning and Development Processes

Through the Regional Municipal &ining Strategy review proced®P+5) Halifax Water
presentedhe followingrecommendationthat weresubsequentlgndorsed in th2014 Regional

Plan
1

conforming with any Statement of Provincial Inter¢&®1) Regarding Drinking Water,
which is endorsednder Policy E14 of the2014 Regional Plgn

mapping delineated water supply areas, which are illustrated on Map 126flthe
Regional Plan

estdlish a minimum 30.5n riparianbuffer around water supply sourcesnsistent with
provincial water supply tection policy which is endorsed under PolicylB of the
2014 Regional Plgn

by-laws that considemondesignated municipal water supply areas and wellheads, which
is provided forunder Policy E14 of the2014 Regional Plarsuch that these arease
af orded Council 6s consideratiawsy t hrough

opportunity for Halifax Water to review all applications within their regulatory regime
which is provided for under Policy-E4 such that there is a consistent regulatory
approach witin each watershed

afford respective watershed advisory boards opportunity to exercise their function to
make recommendations regarding land use activities whiein tespective watershed
areaswhich wasprovided forthrough policy E14; i.e.,Council $all consider

amendments to land ubg-lawsto protect the water supply, ensure consistent regulatory
approaches and conform to any SPI regarding drinking water; and

wetland protection which has been afforded through Polig$ Ehich allows
amendments tand use kylaws to conform to any provincial guidelingsg., Wetlands
of Special Significance such as those in designated protected watepaf®Rs;.

Halifax Water endeavors fartherensure especially through land use-taw review processes

that

developers are aware of the regulations associatediviitking water supply areas

Halifax Water andapplicable water supply advisory grougre recognizeé:as authories
to review and provide commean land use planning and development applications

all building permitancludean attached copy of ttegplicable provincial regulations
respecting drinking water supply argas

all building permits are copied to Halifax Water and reviewed bwpipdicable water
supply advisory groups pemunicipal pdicy and bylaws; and

collaborative opportunitie® review applicable SOPs, Bgws and possible
developments related to relevant source water amhsnaintain emergency contact lists
are facilitated betweedalifax Water and HRM community developmestaff.
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4.2.6 Public Roads and Highways

Approximatelyl4.67km of transportation corridorig the Chain Lakes watershed asza
owned andnaintairedby either HRM, NSTIR or Halifax WatédseeMap G: Landownership
andBy-Law Zonen page38). Thesecorridorssupportapproximately 9.&km of high traffic
volumeroadwaysand rampsThe remaining.8 km consiss of 1.7 km of the Chain of Lakes
Trail andunpaved/paved service roads and streetoimes

As described in sectio®i1.3 Transportation Corridor$eginning on pagé7, theroad network
in theChain Lakes watershed are&gents a high level of risk to the water sugpyn
accidental traffic spills aridr road maintenance activitieBue to its proximity to Second Chain
Lake,St . Mar g ar ereserds thB highesRiskaofdcontaminafiamm accidental or
malicioudy intenional contamination fromehicleand/or chemicagntry into the water supply.

T To address the risk of vehicle emayy i nto
Road,in 2015 a 225 m section of guard rail was constructed along that portionSif the
Mar gar et 0 s Bskhasbéeo sulgstantidlifadeiced from high to moderate
since theguard rail was installed by HRNh recognition of the risk to the emergency
backup water supp)ys requested by Halifax Water.

Halifax Water has establieda five-part Source Water Quality Monitoring Programmmonitor
effects on water qualitisee sectio®.4: Source Water Quality MonitorinBrogramon page
105). To help manage the risksesented by road uddalifax Watercollaboratesvith HRM and
NSTIR staffby providingupdated contact lists and water quality data regarti@gffects on
the water supply anidy maintaining open linesf@aommunication.

Further in the event of aadwayemergencyith potential to impact th€hain Lakesvater
supplyand/or watepumping stationHalifax Wated Emergency Response PIERP) is
followed. A copy of theERPis locatedat Halifax Water mairoffice, 450 Cowie Hill Road in
Halifax.

Road Deicing

Halifax Water conducts monthly total chloride sampling from November to April of each year at
locations associated with winter road maintenance activitiesCL& L and CLGZsee section
5.4.3 Total Chloride on pagel26).

To develop a better understandingN8TIR and HRMroad salting practicesnd Halifax

Wa t esouécs water proteoin needs, a collaborative meeting was held June 19, 2013. At that
meeting Halifax Watersharedwvith NSTIR and HRMTransportation and Public Works staff
Chain Lakesvater quality datawvhichindicatedchloride levels abovthe recommended long
and sha term toxicity levels outlined in the CME Water Quality Guidelines for the Protection
of Aquatic Life(WQGPAH). As a resultit was determined that roatdicing agent
housekeeping practicés.g., management of area around salt shegs)nal salt/sadvbrine
mixtures, and limitation of route overlapcommendationwould be presented to respective
departmentsosolutionsto mitigate excessive road salt applicationsy beapplied to Halifax
Water drinking water supplareagsee sectiol.1.6 RoadDe-icing Application Practices and
Strategieon pagebl), and reportdback to Halifax Water.
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The Material Safety Data Sheet (MSDS) forisoa ferrocyanidea required roadaltantr
caking agenfsee sectio.5.1 Provincial Policy and Redationson pageb9) statesthatthe
potential health effects on humans for Hamglthe product are relatively minddowever there
is concern about the use of ferrocyanide salts in formulations of roadisahsthatin solution,
ferrocyanidecan photolyse to yield free cyanide ions, efhare highly toxic to aquatic
organismsNot enough is knownteut ferrocyanide and its impact to the Chain Lakes water

supply.

1 Halifax Water isworking toward gaining a better understandingesfocyanide impacts,
concentrations and riskt present$o the water supplyf ferrocyanide is found to pose a
threat to the water supplifalifax Water will contact NSTIR and HRM to discussys
to mitigate or eliminate any threats.

Water Crossings

Within the ChairLakes watershed areaadwayswith water cossingdall undermaintenance
programs as per ownership. Halifax Water monitors these structures on an informal basis. Where
these roads are found to impact the water supply, the applicable owner is contacted by Halifax
Wateron an aseeded basis.

4.2.7 Contrdled Access and Boundary Maintenance

Halifax Waterhasestablished methods to control access tavdiershed areahichincludes
physical barriers and signage, a land access stragesyyardship protectioand boundary
maintenanceHalifax Water will cantinue to monitor these areisoughcompany staff and/or
private security companieghen required, especialduringpeak seasons (e.g., summer) when
human traffic is high

Physical Barriers and Signage

Halifax Water maintains fences, gates, barriessigns to limit access to itgatershed lands
andfacilities. Gatesare maintained at main entry points to restrict vehicle accesgharized
personnelHalifax Water will continue to monitor these areas and enhance security measures
when required. Lovimpact pedestrian accesgsrmittedas long as it does not interfere with
Halifax Water operations afat endanger staff and infrastructure.

Land AccessStrategy

Except for the transportation corrigafincludingCOLT), Halifax Water contrad much of he
land accesm the watershed. For ghublic and privatéands within the watershed, Halifax
Water encourages openmmunicatiorwith adjacent landowners and others intexést
accessing the land feariouspurposes.

1 Halifax Water has developed acsesrategies for specific groufesg., recreatical) who
wish toaccessvatershedands The Geocaching Policy described in Set#dd3.3
Recreatiori Geocachingon paged2is a goodexampleof arecreation access strategy.
These strategies augment the existing regulatory tools and establish teactegsing
watershed langithat help to proteche quality of thedrinking water supply.
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Stewardship Protection

Halifax Water encourageshain Lakesvatershed areasers to report unauthorized activities as
per regulatory signageosted throughout the watersh@daut of the purpose for Halifax Wader
involvement in the development of the Chain akés Trail was the psamption that public trail
usewithin the watershed aregould assist in implementing enforcement of the ralegHalifax
Wa t eBMBss

Boundary Maintenance

The Chain Lakes watershecars ddineatedby manmade boundarigege.g. Transportation
corridors and property boundanesd naturatontoursIn addition toregularlyupdating the
boundary ling, Halifax Water posts signs along the boundaries, as needed, to notify watershed
uses of the watershed boundary lines.

4.2.8 Enforcement

Changes to thEnvironment AcRegulationsn October 201grantedmunicipalwaterutilities

the authority to issue blanket Summary Offense Tickets gpt@Toffendersn provincially
designated Protected Watkreas (see section 186bsection 3 pursuant to subsectiasf the
Environment Agt Although tis new authority does not apply to the Chain Lakes watershed area
becausét is not designatedsa Protected Water Ared does providddalifax Waterwith the

special constablgaining andhe toolsto effectivelymanage the Chain Lakes watershed area in
the same manner Protected Water Aggas

Halifax Watermakes evergffort to

1 enforceapplicableregulationgertaining to th&Chain Lakes watershed aras petthe
Halifax Regional Water Commissi@tt (see sectio.5.1 Halifax Regional Water
Commission Aabn page26);

1 collaborate withdcal enforcemerduthoritiesincluding Halifax Police, RCMP and
municipal by-law officersto enforce Acts, regulations, and-kaws applicable to the
watershedandcollaborate wittCOLTA to ensure trail activities do not put the water
supply at risk

Halifax Water will continue to educate watershed users through sighagey patrols and
public awareness initiatives. If prohibited activitthat pose a risk to water qualitycrease
within the watershedrea Halifax Water may seek assistatieeughincreagdpatrols and
request changes in regulations and an increase in penalties.

4.2.9 Water Supph\WPumping Statiomnd Spillway

TheChain Lakeépumpingstationand spillvay are consideredignificant aspects of Halifax

Wa 't e r 0 sinfrastuctureseeasttion2.3.3 Water Supplynfrastrucure on page23). The
pumpingstation andChain Lakespillway arelocated inside the watershed aredly

surrounded by chain link fence and accessildely by authorized personnd.h e Bayer 6s
Diversion Dam is publiclyaccessiblehowever controlsto thedouble gating system@re

protectedby alockedsmall gate house located on top of the dam
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Pad Mount Transformer

The Chain Lake water supply plant pump station haedamountransformemvhich contains
VOLTESSO35 transformeicoolantoil (seethe risks it presents to the water supplgection
3.1.4Transformer®n pagebl). In additiontoNSPBs yearly i nspection of
power transformers, Halifax Watstaff routinely conductsisual inspecons of thetransformer

and immediatel reports any leaks to N&P

Generators

Halifax Wateruses a portable generatorprovide power to the pumping statidaringelectrical
power outage Fueland lubricants required to run the generatordafi@ereddaly or as needed.
Standard Operatingrocedurs (SOPs) are implemented while the generator is in operation.

4.2.10 Wastewater Treatment Plant

Althoughthe wastewater treatment plant and lift stations are located outside of the watershed
area(seeMap |: Power Utility Infrastructureon paget0 andMap J: Halifax Water
Infrastructure(Sewer and WateQn pagetl), theChain Lakes watershed arnigaat risk of
impacts from thevastewatemfrastructure that passes through the watershed Bveaanage
and mitigate the risks associated with this infrastructuneyamain linevas constructeth
2014(see3.1.4 Wastewater Tratment Infrastructuren paget9) such that smaller pump
station is now required to service a few buildings within thellpng area of the business park.
The sewagés pumpel to a connection point outside of the watershed where & tiogngravity
flow pipe and flows through the watershtedheHalifax HarbourSolutionsWWTF. Monitoring
of the diversiortributary for risk of sewage overflow and business park sources @rorants
will continue.

1 To managéherisk of sewage contaminatipthewat er fr om t he Bayer 6s
watershed are@CLG3) and three other sitd€LG1,CLG4,CLG5) arenonitored monthly
at sampling locations illustrated &fap C: Hydrology and Raw Water Sampling
Collection Pointon pagel9 and described isections5.4.2Bayer 6 s Lake Wast e
Systenon pagel24

4.2.11 Stormwater Runoff

As described in sectioBtormwater Maagemenbn page25the main source of contaminated
runoff is associated with wiet maintenance chloride residuals. Halifax Water is working with
NSTIR and HRM to reduce the use of roadideg agents in the watershed (seetion4.2.6
Road Deicing on page4). Other sourcsof stormwater contaminants have been mitigated
throughsystems that divert@mwater runofiaway from the watershed area (e.g. Milsom Street
runoff in the Famont area).

TheB a y e.aké Biverson Dam is considered as much a part of the stormwater sysiem as

part ofthe water supply system. The dam accomplishes a dual role edreeaninated

stormwater runofmay bedirectedfromtheBay er 6 s L a k e awByurem theeChasn P ar k
Lake wateshedareaand into Long Laké¢the default positiondr drected irto Second Chain

Laketo increase water quantitly the event of aextraordinaryemergencye.g, in a drought

situation as described sectiord.4.1 Droughton paged9). A sampling statiofCLG3) is

|l ocated i mmedi ately upstream of the Bayerds L
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Bayer 6s L ak e(seBlaaion ofsanple drailludtrated ddap C: Hydrology and
Raw Water Sampling Collection Poimts pagel9 andsamplingdescription in sectiob.4.2
Bayerodos Lake Wapageé2dat er System

The key method of ensuring effective protection management of potential risks due to
stormwater runoff is consistent communicatlzetweerthe agencies responsible for the land use
activities taking place in the watershed area

4.2.12 Chemical Biocide and Pest Control Use

Generally the use of chemicals it permitted on landswned ormanaged by Halifax Water

An exception to this stalard is the use of chemicals in the water treatment process, which is
strictly monitored and controllednd/or in the event of an extreme natural biological outbreak or
fire for whichsuchimpacts would outweigh the use of chemicpknding review andpgroval

(e.g. FIRETROL fire suppressantl.he use of chemicals inside the Chain Lakes watershed area
is subject to thélalifax Regional Water Commission Asee sectio.5.1 Halifax Regional

Water Commission Acin page26).

1 Halifax Water will continue working witlapplicable agencigacluding NSP, NSTIR,
NSE, NSDNR and HRM to reduce or eliminate the use of all chemical control products
insidethe watershed area.

1 Halifax Water has developed and implemented a source quéty monitoring
program which regularly assesdeschemical impacts, as described in the subsections
below and in sectio.1.6 Chemicalson pageb8, at several locations within the
watershedseeMap C: Hydrology and Raw Water Sampling Collection Pootipae
19), using the methodology describedsiection5.4: Source Water Quality Monitoring
Programon pagel0s

Road Deicing Agents
Section4.2.6 Road Deicing on pageB4 describes the managementoéd deicing agents

Treatment Plant Use

When tle Chain Lakes emergency water supply plant (WSP) is activated for use (see section
3.1.4 Water Supplynfrastructureon paget9), the onlychemical used in the water treatment
process is chlorine/hich is delivered via boom truck

Wildland Fire

In the event ofvildland fire in the watershedyater as a fire suppressant is first priority;
however if the benefits to usinghemicalfire suppessard (see sectiol.1.6 WildlandFire
Fighting on pages3) outweigh the risks to water qualithenchemicalfire suppresants may be
used

1 Halifax Water has communicatég letter toNSDNR thattheir agencyill be
responsibldor conducing a follow-up water quality assessmenaithemical
suppressansirequiredinside the watersheth the event of a fire emergency, tBRP
will be followed, and targebased water quality sampling will be conducted accordingly
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(see sectioh.4.4 TargetedBasedSamplingon pagel27). Emergency Plan copies are
found at the main office located at 450 Cowie Hill Road in Halifax.

4.2.13 Source Water Quality Monitoring

As described itChapterl: Introductionof this SWPPon pageB, the primaryobjectiveof the
planis to comply with NSE requirements atodbrovidethe highest water quality possible to our
customersHalifax Water formalizedts Source Water Quality Monitoring Program2009 to
better understanexistingbaseline conditions in théhain Lakes watershed araad to meet the
primary objectivgsee section.4.1 Baseline Samplingn paye105). In 2011, Halifax Water
reached its twgyear goal of setting water quality trend baselines for all source water sample
sitesi.e.,CLG1 through CLGHseeMap C: Hydrology and Raw Water Sampling Collection
Pointson pagel9). The decision tehange the monitoring program sampling protacahe fall
of 2011from a baseline ta riskbased monitoring progra(see sectios.4.2 RiskBased
Samplingon pagel24) was supported bthe consistent data gathered during the two year
baseline collection prograrbnlike many ofthe othemwatersked monitoring programsall the
sample pointshat were used to collect the baseline damaain active due to the level sk

from anthropogenic activities that influencestivatershedirea For more details on the Source
Water Quality Monitoring Progim please refer tGhapter5: Monitoring and Evaluation
beginning on pag&04.

4.3 Contingency (Mitigation, Preparedness and Response)

The following describes the contingency plainat Halifax Water has in place to mitigate,
prepare and respond to events associated witimlleeentiand-use activitieslescribed in
section 4.2whichmay put the water supply at risk

4.3.1 Commercial Activity

Although thereis no commerciahctivity in theChain Lakes watershed ardlaere is the
potential for such activitiesncludingforestry, and mines and pits and quarrigserisks these
activitiespresent are described in sect®f. Commercial Activitie®n page43 of this
documentFurther the largdandparcels owned by HRM andSTIR, asillustrated onMap G:
LandownershimndBy-Law Zonen page38, have the highest potential for commercial
developmentHowever in the evensuch activity takes placgithin the watershedrea
accidental contamination must be repoitachediatelyto appropriateagenciegi.e., Halifax
Water, HRM, NSERCMP,and/orthelocal fire department).

In addition to reporting requirementdalifax Water has developgmbliciesandprocedures
includingBMPswhich areto be followedon lands owng andmanagedy Halifax Water. For
all other watershed landhieseBMPs are voluntary and intended for educational purposes.

Halifax Water is preparefr spill containment and cleanup through the guidance of contingency
plans for such incidents as pghe ERP copies of which are found at 450 Cowie Hill Road in
Halifaxz, and wusi ng Ha.lAdditienally, Matifax &viatér svill @miRus to evaluate
any threat to the raw water supply through$toeirce Water Quality Monitoring Program as
describedn 5.4 Source Water Quality Monitoringrogrambeginning on pag&05.
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Forest Management

In the evenforest interventionarerequired fo the health and sustainability of the watershed
area and/or to improve or maintain source water quality, Halifax Water will assess the risks to
the water supply and respond accordingly. As described ahibegplicable bylaws, provincial
regulations ad Halifax Water policy, procedures and BMPs will be followed

Mining and Pits and Quarries

Mining and pits and quarries are not an issue inside the Chain Lakes waterslmtansa
thereareno mineral rights designatiar mineral deposits listed and known mine tailings

from past mining practice3he Chain Lakes watershed area is listed as a municipal water supply
area on the Nova Scotia registry of Claims pthpreforeany mining or quarrying interest

should contact Halifax Water to indicate thaiterest in exploring the arsa Halifax Water

may respond accordingly

4.3.2 Residential

New residential development occurring inside the Chain Lakes watershed area is unlikely since
there areessentially no nevots available for new developmehtowever, hthe eventandis
subdivided foresidentialdevelopment which ispossille on some land parcelespecially those
currentlyowned by HRM $eeMap G: LandownershimndBy-Law Zonen page38), thenew
mapping angbotable watepolicy in the2014 Regional Plaand the applicable Plan Area By

laws (see sectioR.5.2 Municipal LandUse Planning Policies ahBylawsbeginning on page

27) will guide consultatios betweerHalifax Water andHRM towardmitigation measurethat
protectthe Chain Lakes watershed area

Activities on existing residential properties need speantieration in terms of contingencies
as described in the following subsections.

Garbage and illegal dumping

In addition to provisions made under Sect&nof theHalifax Regional Water Commission Act

that areenforceable by Halifax Watésee2.5.1 Halifax Regional Water Commission Awxt

page26), the HRM Dangerous and Unsightly Premises Administrative O(termberAO30)

provides authiaty to Halifax By-law Servicego deal withpropertyrelated public safety and

quality of life issues including enforcing exterior property legislation on private property such as
dangerous or unsightly premisé&sirther in 2011, the provincial governmieenacted the

Dangerous and Unsightly Premises Amendment (2011j tacstrengthen municipal restrictions

on dangerous and unsightly premises. Halifax Water will explore avenues to enforce garbage and
anyillegal dumping issues using these and other eafbent toolsvhere necessary

22Government of Nova Scotia: An Act$trengthen Municipal Restrictions on Dangerous and Unsightly Premises.
Created May 17, 20M/ebsite sourchttp://nslegislature.ca/legc/bills/61st_3rd/3rd_read/b041.htm
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On-Site Septic Systems

On-site septic systems are not an issue in the Chain Lakes watershed area because residences are
connected to the municipal wastewater system.

Furnace Oil Spill

In addition tothe provisions made undelestion 25 of théHalifax Regional Water Commission
Actthatare enforceable by Halifax Watesee2.5.1 Halifax Regional Water Commission Awxt
page26), NSE is responsible for enforcing tBavironmental Emergency RegulatidisS. Reg.
16/2013which states:

3 (1) These regulations apply to a release of a substance or impending release of
a substance into the environment, including alhef following:

(a) an environmental emergency;
(b) a reportable release;
(c) an unauthorized release;

(d) a release of a substance or impending release of a substance into the environment
on lands owned or claimed by Her Majesty in the right of Canada.

If the owner(s) does not comply, NSE or the Minister responsible could impose penalties or
perform the cleatp for which the ownemustreimbur® the Minister or NSE. Residentgith
concernr regardinganoil spill emergencyhouldcontact their respectivaunicipal office/first
responders at 911 or Halifax Water (90204820 to reportan incidentriggeringHalifax
Waterto activate its Emergency Response Plan.

In the event of an emergendlie ERPoutlines steps to be followed. Copies of ERPmanual
can be found at the Halifax Waterdés main offic

Accidental Fire within Residential Areas

Residentsare encouraged to review the NdveotiaDepartment of NaturdRe s o u rHowete :
protect yourhome andproperty fo m Wi 1%dFurther tn@province and HRM have

developed byaws and regulationsoncerning open fire burningee sectio3.1.1 Backyard

Fireson paged4). Residentxan contactirst responders at 911 or Halifax Water (9020

4820 to reportafire and may triggeHalifax Waterto activate its Emergency Response Plan.

4.3.3 Recreation

Low-impact recreation such as hiking, biking, walkingyg @mosscountry skiingare permissible
within the Chain Lakes watershed ardalifax Waterclosely monitors these activities and
educates userbout which activitiesnaypresentisks to the water supphAlthough hemost
prevalentecreationahctivity is trail use persistenswimming in the lak@resend a higrerrisk.

% NovaScotieDepartment of Natur&e s o u Hoavs t 00 Pr ot ect y our.Wdbsiseurcand Pr ope.
http://www.gov.ns.ca/natr/forgsrotection/wildfire/firecentre/pdf/Wildfirebrochure2.pdf
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To deterunwantedactivities inside the watershed arelaaic-link fencingwasinstalled around

the pumping statiom 2004 In June 2011, 22 of chainlink fence wasaddedrom the

existingpumping station fence alorigedam to the spillwaynder the North West Arm Drive

overpasdo address public safety concerns around the danoateter persistent swimmels.

2015 the chainlink fence wasagainextended from the spillway.5 km along the COLTto

further deter persistent swimmdrsem accessing the lake further up the tr@ttesare used

along main access poirttso mar k Hal i f ax todentrodvehle acpesdtalfexr t y an
Water postsignage throughout the watershte notify usersof restricted activities

Further Halifax Water closely monitors recreational activitiesoughits ownregular patrols
andcontracs privatesecurity personnel during highaffic periods

HRM has approached Halifax Water with a pregido develop new trails that woul@dnsect

the watershed ardarther. Considering such a proposal would expose new areas of the
watershed to the general public and could compromise source water protection efforts, a land
access strategy would be re@airto address the concerns presented by amaéw

Chain of Lakes Trail

Halifax Watercollaboratesvith COLTA (see sectiod.2.4 Management Committes page32)

to educatdrail usersalong the watershed section of the COEHucation and awareness
information | ocated on watershed signage, Ha l
newspapers have helped reduocauthorizedactivities within the watershed.

Signage is posted along the COLT alertisgrsthat they are within an emergency water supply
area andhatcertain activities are prohibited including, swimmiggrbagedumping, camping,
tree cutting Off Highway Vehicle OHV) useand camping.

As described in the previous sectisacurityfencing has been installed along the trail to deter
trial userdfrom moving off the existing trail andccessing the watershed area

Geocaching

Halifax Water develope@uidelines for Geocdning (seeAppendix4: Halifax Water Guidelines

for Geocachingn pagel34) in cooperation witlthe Association of Nova Scotia Geocaching
(formally the Atlantic Canada Geocaching Assdin). Theseguidelines facilitate safe and lew
impact use of Halifax Water watershed lands by geocachers, while ensuring the protection of
Halifax Wateb managed resources.

Mountain Biking

Mountain biking within the Chain Lakes watershed area is nigindfisant problem, howeveto
discouragenountain bikingrom becoming establishgdthough mountain bikes are permitted
on the COLT)Halifax Water has posted signs and remavedfewexistingmountain biking
structurefound on watershed lands

Off-Highway Vehicles

Off-highway vehicle (OHV) use inside the Chain Lakes watershed area is negligib&e
extent of OHV uséncreases, Halifax Water will put into effect section 12F of@fffehighway
VehiclsActR.S., c. 323, s.:1
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12F

(1) At the requesof the water works operator for a drinkivgater supply area,
the Minister of Environment and Labour may, for the proteatiomater quality
in the supply area, make an order, consistent with any applisabieewater
protection plan, controlling, prabiting or regulatingoff-highwayvehicle use in
the supply area.

(2) No person shall operate an-tfighway vehicle in a drinkirgvater supply
area contrary to an order made pursuant to subsection (1). 2005, . A6,

4.3.4 Transportation

The major highway thatare prevalent throughout the Chain Lakes watershedagsant a high

risk to the source water supply because there aramediatemitigation measures to limit

contamination from entering the watercourse throwgjtiaular accidents ostormwaterunoff.

Hal i fax Watero6s water quality monitoring prog
described in sectiob.4.2 RiskBased Samplingn pagel24.

Road Construction

There are no watershed ametated regulations restricting the timeframe of road construction
activity and the amount of exposed roadway-Babe or righof-way clearingor the Chain

Lakes watershed area as thisrfor the designated PWAs (i.e., Pockwock and Bennery Lakes,
and Lake Major). However, thereFederal, provincial and municipal regulations regarding road
construction as described in the following paragraRleglardless of the existing regulations
regardng road construction, any impact due to such construction is considered high risk and
Halifax Water should be informed of potentiahd constructiomactivity to provide opportunity

to advise the contractor accordingly.

NSTIR requireghat its constructio ¢ o0 n t supervisooy istaffGattend an erosion and
sediment control (ESC) course to ensure the protection of the construction site and adjacent
properties and water bodid=urther the province has &tandards Specification: Highway
Construction and Mintenance Manual, updated annually in February aidreagement Guide
for Construction and Demolition Debris including road construction deshghwas

developed by the Regional Waste Reduction Coordinators of Nova.Sdutise documents
provide otherresource for mitigating the impacts of roazbnstruction.

Transportation Routes

In the event of an emergency as a result of a spill or accident that may affect the water supply,
Hal i f a xERRiilkbe folloveed. A copy of the ERB at 450 Cowie HilRoad Halifax.

Controlled Access and Boundary Maintenance

The Chain Lakes pumping station facility located on North West Arm Drive is contained within
a locked and fenced facility accessible only by approved Halifax Water personnel. The pumping
stationis fully surrounded bgecurityfenang to prevent vandalism arsivimmersnear the

intake.To ranforce the physical boundariddalifax Water employees patrol the area to assess
activities; private security personregke ontracted to perform patrols dugipeakactivity; and
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police enforcement is used when requitddlifax Water also maintains gates to restrict vehicle
access to the watershed.

Halifax Water will continue to monitor these areas watiltl enhance security measures as
needed. Halifax Water enurages local users to reportauthorizedctivities using the
information provided on signs posted throughout the watershed area.

In the event of any emergency, tBRP isfollowed, copies of which are founakt the main office
located at 450 Cowie HiRoad in Halifax.

4.3.5 Utilities

Utility activity in the Chain Lakes watershed area and the risks associated with these activities
aresignificantandaredescribed in sectioB.1.4 Utilities on paget9. According to the BMPs
requi red on Ha loihdlpanitigaWw sucteacti@ds, cohtraatods sperating in the
watershedyenerallymust

1 complete a yearly review of the fire regulationfope start up

1 daily monitorthe provincial fire index

1 follow operating restrictions

1 maintainfire equipmenbn site and

1 checkequipmendaily for potential malfunction and rectify any issues

Utilities conducting activitieshat present a riskisidethe watershed area mitigagpecified
activitiesasdescribed in the subsections below.

Halifax Water Operations

Halifax Water operations inside the Chaekes watershed area is usually limited to water
guality monitoring and activating the pumping statwhen requiredand upgrades and/or
maintenance twvater andvastewater system infrastructupdl plant operators and contractors
working on behalf of Halifax Wateare made aware of surrounding risks and are educatie on
response plans and procedures t | i ne d i n ERRacbpie$ af whicWMéaetfarimd &ts
Hal i f a xmaWWaftice locatsd at 450 Cowie Hill Road in Halifax.

Nova Scotia Power Operations

There is significanactivity conducted by NSPI to maintaimfrastructuresuch as transforms,
anddistribution and transmissigrolesandlines that present risks to the Chain Lakes watershed
area Contingency plans to manatie risksaredescribedin section3.1.4 Nova Scotia Power

Inc. on pageb0andare outlined below.

Transformers

As describedn section3.1.4 Transformerson pagebl there are 8 transformers in the Chain
Lakes watershed area, seven of wi{iglpole top and 2 pad mourt)e maintained by NSPI
while theremairder is apad mount transformenaintained by a telecommunications company.

NSPI is fedeally required to replacellt r ansf or mer s c¢ o n tlifanyoftheg PCBO6 s
five (5) pole-top transformescontain PCBs andave been compromisesuch thathere is a
release of oil to the environment, spill response is immediate. All line truelexjaipped with a
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spill kit and all power line techniciangenerallythefirst on site are trained in spill response. All
releases are reported immediately to area Transmissiost€ilidition Supervisors and the
Territory Environmental Coordinator.

Any transformer that is consideréal potentially contaifPCBsis field-tested for PCB to

determine if the oil is greater or less than 50mghmy oil that tests positive is treated as PCB

in the immediate clean up and an oil sample is sent for analysisdnyceedited laboratory to
confirm PCB concentration. Spills that trigger reporting under the Nova Scotia Emergency Spill
Regulations or NSE Contaminated Sites Regulations are reported accordingly and cleanup is
carried out to meet the applicable guidelifbe Environmental Coordinator, in consultation

with the Environmental Operations Manager will oversee all clean up and remediatioitg, the
following all applicable Acts and&gulations.

The pad mount transformers maintained by NSPI and the teleaoicatians comparsdo not

pose as high a risk as the pole top transforifses sectio.1.4 Transformeron pagebl for

more details athassociated risksh any event, when there isspill of transformer coolant oil or
diesel fuel to power the generator HEBRPed i n th
outlines the steps that are to be follow€dpies of the manual can be folatHa | i f ax Wat er q
main office located at 450 Cowie Hill Road in Halifax.

In 2014, NSPI activated the first phase of their provwae PCB removal programo test

2,250 pole top transformelSPI expects tohange out approximately 100 themin

acwordance with federal and provincial guidelingss not known whether any of thiee (5)

poletop transformers within th€hain Lakes watershed areantain PCBgsthereforethe risk
presented by these transformisrsinknown As well, in an attempt taninimize oil releases,
transformers are inspected through the feeder inspection program, which in 2014 was an annual
program. Units are then prioritized according to their condition and scheduled for repair or
replacement based on this priority.

1 Halifax Water will discuss with NSPI replacing the pole and pad mount transformers that
do not contain the highest environmental standard of transformer insulating oil with that
of the highest order of environmental protection.

PowerPoles

All power poles withiniie Chain Lakes watershade treated to prevent decaye treatment,

which maypresent some risk to the watershed aiedescribed irsection3.1.4 Power Polen

page51. NSPI adheres to the Industrial Treated Wood users Guidance Doélaseptepared

by the Wood Preservation Strategic Optijinons Pr
2004. Internal NSPI policy regarding pole treant and installation dictates that all treated poles

are sela minimum distancéom the high water mark of any fresh water resousia@inimum of

15 m for PCPtreated poleanda minimum of5 m for CCA treatedpoles.Untreated cedar poles
areusedwithin 15m of a drinkingwater well. When a pole is replaced, the old pole is

completely removed from the ground and properly disposed of

24 Government of Canada Publicatidndustrial Treated Wood users Guidance\iisimmesoLrce
http://publicationsgc.ca/site/eng/455006/publication.html
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Transmission Lines

When planning vegetation management projects on distriblinies, the NSPI forestry group
consuls GIS mapping to determine where any designated or municipal watershed interacts with
infrastructure. Any distribution linareathat crosses through a watershed area is not treated with
any herbicide or pesticide.

Halifax Waterworks with NSPI linesmen andqvides them withts BMPsto ensure protection
of the watershed area when maintenance activities are conducted.

Maintenance is carried out at a given site as requidwhen there idamage to overhead
equipmentaind whermaintenancés required basedn feeder inspectiorendvegetation growth
levels Distribution lines running through the Chain Lake watershedthegarenotroad side
areaccesii vi a ooafdf track machinery. o

Chemical Use

If a chemical enters a watercourse inside the watemh@threatens the source water supply,
theERP isused to respond, minimize and clagmthe impact to source water. A copy of the
ERP isat 450 Cowie Hill RoadHalifax.

4.3.6 PublicAwareness

Halifax Water will continue to post signage, conduct patrols, &tdlite information
regarding restrieid activities in the Chain Lakes watershega

4.4 Emergency Response Management f@ritical Infrastructure

Wateris listed as one of the ten critical infrastructure sectors ilNt&t®nal Strategy and Action
Plan for Critical Infrastructure®®andinPu b | i ¢ S a f Risk Manaemert Guidé or
Critical Infrastructure Sectors Appendix BList of Hazards and Thredfs A key principle of
the National Strategy is

fiCritical infrastructure roles and activities shaube carried out in a responsible

manner at all | e v e wiserelmythe resjponsibiétiesyarei n Canada é
shared byi federal, provincial and territori a
and critical infrastructure owners and operatarsvho bear thgrimary

responsibility for protecting their assets and services. Individual Canadians also

have a responsibility to be prepared for a disruption and to ensure that they and

their families are ready to cope for at least the first 72 hours of an emergéncy

Considering Halifax Water is critical infrast
statements should be adhereduch that Halifax Water should be prepared for a 72 hour

% public Safety Canada: National Strategy for Critical Infrast\thsite source:
http://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/srtgtcknfrstretr/srtgcrtcknfrstrctreng. pdf

% public Safety Canada: Risk Management Guide for Critical Infrastructure Secifsbgit@gource
http://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/reRngmntgd/rsk-mngmntgd-eng.pdf
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National Security critical infrastructure disruption scenario that coudds u tatastrophic Idss
of life, adverse economic effects, and significant harm to public confidence

4.4.1 Critical Infrastructure Management $€curity Threats and Hazards
Management

Hal i f a xERR&tenmpts @ slentify and categorize all emergesithat could affect its
operations including stormwater, wastewater and drinking water services. To help sort and
identify potential emergency scenarios, t8i¥VP PEngrgency Responseanagement
subsection on managemestdivided into four sections: aeiclental, natural event, intentional
threats and hazards and backup emergencies.

Emergenciesaused byatural disasters, accidents or spills, and malicious iptesgserious
threat towaterquality because they are often unpredictable and difficultépare for Further
consideing, as previously state@disasters most often occur locally, the first response to a
disruption is almost always by the owners and operators, the municipality, or the province or
territory. Also, the smaller the party affead, the fewer resources may be available to
effectively and quickly deal with the emergency.

Securityagainst malicious intems taken very seriouslgt Halifax Water However also as

previously statedi { ]| mpr ovi ng t he r e s iihfrastructare wilbafiway€lzen ad a 6 s
a work in progress. It will never be possible to protect against every threat or hazard and

mitigate against every consequemtée

For specific types of emergencies, the foll ow
and contingency plans according to whether it is an accidental, natural or malicious type of
emergency.

Accidental Emergency Response

The following emergencies are considetethethe greatest threat to water quality in @leain
Lakeswatershedirea

Accidental Fire

Due to the WildlaneUrban Interface (WU, a characteristic of the Chain Lakes watershed,area

there is substantial potential for accidental fire from various sources including residences,
recreational pursuitdiighway mishaps, distributiomle maintenance activigndother

anthropogenic activitieee sectio3.2.1 AccidentalFire on page5). In the event of a fire,

emergeacies are addressed through 911 senaceialifax Water Emergency preparedness
documentandits BMPs.WhileHa | i f ax Water 6s Emergency Respon
followedin water supply areasjildland fire reporting and response protoctid#iow provincial

ForestFire ProtectionRegulations

27Her Majesty the Queen in Right of Canada. Public Safety Canada: Action Plan for Critical Infrastrécture (2014
2017). 2014Websitesourcehttp://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/pbrtcknfrstrctr201417/pln-crtck
nfrstrctr201417-eng.pdf
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Aircraft Disaster

NavCanadas the agency responsible for safe and efficient traffic flo@anadian airspace
Transport Canada is responsible for licensing pilots and other aviation specialists as well as
regisering and inspecting aircraft. The Transportation Safety Board of Canada is responsible for
advancing transportation safety in Canada

Through meetings with HIAA Security staff abgt regularly reviewing its emergenaegsponse
plansHalifax Water continug to assess the possibility of an event occuriMae details orthe
risks ofaircraftdisasters are found in secti8r2.1 Aircraft Disasteron pageob.

1 Halifax Water has offered to supply the HIAA with GIS shélss of the watershed
areas to use as a reference layer, especially in case of a catastrophto exiehto their
mapping systenlhe HIAA recognizes the importance of tvater supply areadut
places greast priority on insuringlight safety.Halifax Water will also approach
CFB/Shearwater with the saroer.

In an aircraft emergencijalifax Water will cooperate witthe appropriate agency(iesnd
follow the outlingl procedureslocumentedn the Emergency Response Plan for Halifax Water
locatedat 450 Cowie Hill RoadHalifax.

Chemical or Oil Spill

In the event of @hemicalspill inside the Chain Lakes watershed asraergencies are
addressed through 911 servidémergencyesponse protocolaclude Halifax Wated ERPand
Hal i f ax WaNcecw ad sS BdktPisa EBvronmental EmeegancytRegulatiotise
Nova Scotia Emergency Management Officelthose incooperation with Transport Canada,
the agency respaible for an accident or spill occurring on roadways.

Natural Event Response

Natural eventsand disasters that could occur witltie Chain Laks watershednclude wind and
flooding, fire, drought, natural biological outbreaks and infestations and clainartge impacts
Management considerations for such eventslaseribed in the subsections below.

Wind and Flood
Wind and flood
1 put drinking water supplies at rishroughmicrobial crosscontamination;

1 causegrower outagethatthreaten to disrupt wat@umping statios; and

1 causdorestblow down that lead to short and leteym water quality impacts such as
soil erosion and sedimentation, increaseldur, suspended solids and organic matter
levels.

Halifax Water will manage the risks presented byel®msents by following thERPand

continuously improving response procedures and readiness in preparation for such events.
Communication with other first responders will help to ensure Halifax Water is connected to the
appropriate agencies to ensure tintelgponse in such events.
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Wildland Fire

In 2012, aProvincial Forest Fire Watershed Protection Policy (FFWRR)screatedasan

internal government documerrggardinghow to respond to and fight fires within municipal

water suppliesThe protocol include applying water firstonly usingthefi Bmaryo drinking

water supplysourceasa watersource to fight fireasalast resort andsingonly those chemicals
described in sectioB.1.6 WildlandFire Fightingon pages3. NSDNR staff is awaref these

protocols. Another tool available is tRenewable Resources Municipal Source Water

Protection Wildfire Management Manual IMGhichis availabé on t he provinci al
intranet site. There is also an updated GIS layer avasiloieing watershed boundarjés help

NSDNR staff define fire suppression limits

During forest management planning, Halifax Water ISDNR target higkrisk forest stands
prone to natural disasters such as insect, disease, wind damage and fire, and follow the Fire
Policy developed biXSDNR on the advice of NSEorest fire reporting protocol and
procedures fall under the provinckbrest Fire Protection Regulatis made under subsection
23(2) and Section 40 of th@rests ActAlso, 911 Emergency Response information signs are
strategically placed throughout the watershed.

As per Halifax Wated BMPs, contracbrsworking in forested aredsred by Halifax Water
must

1 complete a yearly review of the fire regulations before-sfarvhen operating inside the
watershed during fire season;

conduct daily monitoring of the provincial fire index;

follow appropriate operating restrictions;

= =4 =4

maintain fire equipment esite and
1 check equipment daily.

Halifax Water will evaluate any threat to the raw water supply through the IBaget
Sampling Programutlinedin 5.4.4 TargetedBasedSamplingon pagel27.

Drought

As indicated in sectioB.3. Droughton pages8, according to Environment Canada, Atlantic
Canada may be more suscemity drought impacts thareareas where drought is more
prevalent becauseoccurs less frequentin Atlantic Canadaresuling in a lower adaptive
capacity. Drought also makes forests more susceptible tanftheuts more pressure on water
use and me demand on the water supply.

While waterquality is the primary function of this SWPP, watgrantityis shown to play a

secondary role for the Chain Lakes Emergency water sypgitycularlyunderextraordinary

drought conditionswhichleads to waterrationingas identified inChapterl: Introductionon

page8. Undersuchconditionst he wat er f r o m cBuldpeeedi@aedntoghee Br o o k
ChainLakes yst em via the Bayeroés Lake diversion da

Consideri ng t hatrecBwytieerstormwatearkneff fréime®aker 6 s Lake
Business Patrkts suitability as a drinking watesupplysourceto the Chain Lakes systeis
guestimablebecausehe water qualitynay putthepublicd kealth at riskTherefore it is
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