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Executive Summary

This Source Water Protection Plan (SWPP) describeBdhont watershed area and outlines

the management of the source water area, the risk assessment, the management plan and the
monitoring program. Delineating tiBoMontwatershed area boundary lays thendation for

source water protection planning for this area.

This SWPPO6s ri sk aatheBesMon evatershed arebis capableas t h
providing a long-term water supply to the BoMont water supply system howevernot

without interruption during high flow conditions due to operable limit ations of the current
water supply plant. Further, to maintaian uninterrupted sourad water quality fodrinking
water purposesan effective water treatment process needs to be implem#meedherent risks
that are identified in this SWPP must be effectively managed to reduce the impacts to water
quality; and a comprehensive source water quality monitoring program (SWQMP) must be
sustained.

Baseline monitoring indicates that water qudiigm the Nine MileRiver watershed area
heavily influences the type of water quality entering the BoMont Water Supply(Fl&iR)
from the Shubenacadie Riv@rhe naturally erosive soil conditions of the Nine Mile River
watershed area are exacerbated by the types of aatfaoip activitiesupportedy this area;
namely forestryaggregate extractioand agricultur@perationsUnder normal conditions the
Shubenacadie River provides adequate water quality to the BoM8Rt Mdwever during high
water periodsi.e.,spring feshet and heavy rainfall eveigt20mm in 24hr periodhe
treatabilityof the water supply iBmited by the treatment plant proceBairing these times bulk
water is delivered to the WSP in order Kalifax Water to fulfill its commitments to its
custamners It is strongly recommended that Halifax Water continue to monitor source
water quality parameters to provide data that will guide watershed protection and/or
treatment process decisiormaking; and assess and evaluate the program to ensure water
guality needs are being met.

Halifax Water has set management objectives for implementing this SWPP including: best
management practices; public communication, education and awareness programs; fostering
stakeholder collaboration and cooperation; regulationamduse bylaw adherence; public

roads and highway maintenance collaboration; emergency measures; and source water quality
monitoring and evaluation. Monitoring consists of maintaining a presence by way of patrolling,
encouraging public reporting aftivities considered a threat to water quatitysuspicious

activities, conducting raw water sampling, and liaising with various governing agencies and
stakeholders to ensure a clean and safe drinking water supply.
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1 Introduction

Halifax Water is responsibler monitoring and managing all activities that may impact water
quality and quantity orleven(including BoMont)distinct source water supplies. TBeMont
water supplyserves 17 customers the BoMont subdivisioreast of Elnsdale

The primary objective of thiSource Water Protection PIGBWPH is to comply with Nova
Scotia Environment requirements and to meet the neddaliddx Watet sustomersThe

primary focus of this SWPP is water quality

This document serves as the SWBPtifieBoMontwatershed area. The SWPP describes the
watershed area and outlines the current management of the source water area, the risk
assessment, the management plan and the monitoring program.
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2 Description of the BoMont Watershed Ar ea

This chapter @scribes the history, land formvatershed profileand how the water suppéreais
managed through provincial, municipal and stakeholder governance structures.

2.1 History of BoMont Water Supply System

BoMonti s one of Hal i f ax Wahe teathent ptamt and intéke ares mal | sy
located at 317 Old Trunk Roagllmsdale, near LantRaw water is piped into thBoMontwater
supplyplant(WSP)throughan intake pipe lyingnid-channebn thebottomof the Shubenacadie

River.

The following describes the history of tBeMontwater supply system.

2.1.1 Pre Halifax Water Ownership

TheBoMont subdivision was developed in the rii70s and sourced its water from the
Shubenacadie River. That system consisted of basic filtration withrektion and was serviced
and operated by a private water utility company.

Faced with increasing costs due to increased insurance liabilities and recent changes to
provincial regulationswvhich requiredprivate water utilities to make significant systengrgules
to privately run water systems, the Hillside Utilities Associati@twith Halifax Regional
WaterCommissionHalifax Water)staffin January 2002, tdiscusshaving Halifax Watetake
overtheoperation of thddoMont water supply system

In Febrwary 2002 Halifax Waterand the Hillside Utilities Associatiometagainto discuss the
terms of theaakeoveragreement. It was determined:

1 upgrades to the plant had been conducted in 1999 and 2000;

1 17 homesvereon thesystem

T due to the plantds | iwouldbeperinited;snd no mor e co
1

all residentsexcept for one exempted in exchanged@roperty easemegtant,would
payfor their water.

A costrecovery, fedor-service water treatment operation agreemetvidzen Halifax Water and
the Hillside Utilities Association came into effect April 1, 2002

Residents of thBoMont subdivision also expressed their desire for Halifax Watewventually
transfer the private system to a public utjlitlalifax Waterstipulated hatthetakeover could
occur once th8oMont WSPis upgraded to meetew provincial regulations.

2.1.2 Halifax WaterAcquisition Process

As a first step toward taking over tBeMontsystem, a formal System Assessment Report on

the Hillside Utilitessy# m, compl eted in 2007, summarized t
identified the capital upgrade requirements to bring the system to provincial standards. It was

also determined that the customers would need to pay for the new system.
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Halifax Water intially assumed operation on a castovery, fedor-service basi€Once the
new WSP was builtialifax Waterwould take over operations.

The new WSRvasbuilt in 2011followed byHalifax Water gaiimg possessioim 2012.

An Approval to Operate (AQ) Water Treatment System Serviced by a Surface Water
Treatment Facility Approval No. 203891305 was given to Halifax Water effective May 21,
2015, expiring March 31, 2018.

2.2 Land Form, Landscape Characterizationand Water Quality

The land formation of thBoMontwatershed are@oMont) is characterizety thegeology,
topography, surficial geology, soil, hydrology, climate, flora and faand cultural and social
activities that created the various forms and shapes it tehkesiatural environment &oMont
is icomprised of geographic, biological and human elem&gsgraphic elements include the
climate, geology, topography and water; biological elements include plants and animals
[described in this section&nd built elementmclude[ing]streets, budings, bridges, yards,
par ks and hdesoribedn thenestisestivn?.3.3 Built Formbeginning on pagé5
and illustrated on the mapwicated.

2.2.1 Ecological Land Classifications

The reationships betweeacological landormations as they occur iand onthe landscape, are

classified by Regions, Districts and Unitstcloselyfollow the ThemeRegions Classification

System described in tidatural History of Nova Scotia, Volume Tlheme Regionby Davis&

Browne (1996). Their classification system is defined according to distinctive land

characteristics using the approachwhich | osel y f ol |l ows the Biophysi
System thatasbeen widely applied to terrestrial areas since the-t860%s.

Sincethe Davis& Browne(1996)classification system was cataloguStewart and Neily
(2008} built on thatby incorporating new data and data systéms a slightly different
cataloguing systeno refine theEcological Land Classification for Nova Scotia (ELC) defined
by Neily et al (200bthrough GIS The ELC is a holistic approach to identifying and mapping
similar areas of ecologgeveloped in refence tahe Davis and Browne (199Gmong otheis

1 Municipality of East Hants. September 2Bbh East Hants Community Inventarip &epoent Number: 2. Planning and
Development Department. .

2 Davis, Derek S. and Sue Browne, Editors. Ne@6ral History of Nova Scotia, Revised Edition, Volume |I: Theenddragions.
Scotia Museum, the Department of Education and Culture, Province of Nova Scotia.

31bid., quoting Lacate, D.S. (compi({@969)Guidelines for Biophysical Land Clad3ifitetidion 1264. Department of Fisheries and
Forestry, Canadian Forestry Service, Ottawa.

4Stewart, Bruce and Peter Neily. 2008. Revised EMlifoocedural Guide for Ecological LanalysépeAn Ecosystem Based Approach
to landscape Level Planning in NoReegadtfar 2008. Approved Guide for the Nova Scotia Department of Natural Resources
Integrated Resource Management (IRM) Planning Process.

sFr om Nei | yTherehavebeen sexedabobher classifications for Nova Scotia which have prepared maps and
documentation describing various components of the provincebo

- Natural History of Nova Scotia Theme Regions, Volume & @wal/Browne, 1996)
- Natural Landscapes of Nova Scotia (NSDNR, 1997)
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narrativeclassificationsThe purpose of defining the ELC was to provide a common language
tool upon which to base planning and discussions concerning biodiversity, forest ecosystems and
resource manageent.

When theDavis & Browne (1996¢lassification systemare comparei t h Nei | y0s et ¢
theyoverlapeasils uc h t hat heme Regionsameer 6rse fieTr r ed t o as t h
AEcor egh ebissicdsha s A E c o dndtsh eUnitsasfiEcosectiond Within this

SWPP, where GIS data is us&tewart and Neily (2008gferences are useghile the narrative
descriptionsuseDavis& Br o wn e 0 slasgifitafioh 8yyterdefinitions,asindicated

Ecoregions

According to the map agsiated withthe Davis & Browne (1996) Theme Regions delineations,

there are two Theme Regions specific toBodlontwatershed aredhe Eastern Ecoregion

area defined by Neily et al (2005) and the GIS data sets developed by Stewart and Neily (2008)
alsodelineate two Ecoregions within tB®Mont watershed area. Furthéne 400 Ecoregion

exactly matches DavE Br owne s (1996) At antwitkinBoMonter i or T

The ecoregions that are prevalenBwMontare described under the subheadingisw and
illustrated onMMap A: Ecoregions, Ecodistricts and Ecosectiamspage39.

40071 Eastern / Atlantic Interior Ecoregion

The total area of thé00i Eastern / Atlatic Interior Ecoregion is 6427k@or 11.6% of the

province extending from BedforBasin to Guysborough and sloping toward the Atlantic Ocean.

It i s bordered by the Atlantic Coastal [/ Atl a
Fault to the orth. Approximately~70% or ~5@km? (50,237ha) of theBoMontwatershed areia

categorized undehis ecoregion

This ecoregion (400) has beemtherdivided into five ecodistricts (described later in this
subsection), four of which are represented inBbMontwatershed ared he ecodistrict not
represented in the watershed area is Governor Lake where the highest points of elevation in this
ecoregionare foundEcoregion 400 isomprised of disjunct areas, predominated and

distinguished by two individual slate ridges separated by the Shubenacadie River and about 20
km. The variety of landforms in this ecoregion includes rolling till plains, drumlidsfie

extensive rockland and wetlandis relation to Shubenacadie Grand Lakee hub of the
BoMontwatershed are#his ecoregion extenslfrom the south, southeast and western shores of
Grand Lake, extendg norththrough to Upper Rawdon

The geology othe Atlantic Interior consists of three main rock groupse Meguma Group
consisting of slate and greywacke, the lava and ash of the White Rock Formation and granite
(see2.2.2 Meguma Groumn pagel6). The Meguma Group and granite dne mostprevalent

rock units underlying theBoMontwatershed area. The bedrock, planed down by glacial action,

- Biophysical Land Classification for Nova Scotia (NSDLF, 1986)

- A Forest Classification for the Maritime Provinces (Loucks, 1962)

- National Ecological Framework for Canada (Ecol@iedification Working Group,1996)
- Ecoregions and Ecodistricts of Nova Scotia (Webb and Marshall, 1999)
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sl opes toward the southeast. Some of Ndédva Sco

the backbone of thBoMontwatershed flow through this ecoregion.

The forests in this ecoregion consist mostly of coniferous, with red and black sprudegover
most of the area. Hemlock stands are most prevalent in sheltered, moist areas along narrow
streams and river valleys and drumlin slopes. White pine is also found iméiteasurse, weH
drained soils typical of outwash till areas. White pine is fdaad in fire barrens. Tolerant
hardwood forests are dominated by yellow birch and sugar maple, with beech scattered on
drumlins and steeper hills. The typical natural disturbances that occur in these areas are
hurricanes and fire. Moisture depletion reyalent in areas of course soils found in the granite
ecodistricts which makes these areas vulnerable to fires caused by lightning. Hurricanes
travelling along the eastern seaboard frequently destroy large areas of forests, especially in the
Eastern and Bumlin ecodistricts.

The climate of this ecoregion is characterized as slightly warmer in summer and cooler in winter
than the coastal areas of the proviaoe due to the influence of the more temperate climate of
the Atlantic Ocean.

The remainder of thevatershed area, ~30%, extending from the shores of the tip of Grand Lake
(also known as Little Grand Lake) and most of the easternsshiofésh Lake, northward,
consists of the 600 Valley &Central Lowlands / 500 Carboniferous Lowlands.

60071 Valley& Central Lowlands Ecoregion / 500Carboniferous Lowlands

Neily et al (200560071 Valley & Central Lowlands Ecoregids comparable t@avis&
Browne (19965001 Carboniferous LowlandSheme RegionDespite some differences
between these Eco/Theme Rew wverall, thecommonalities fall within th&oMontwatershed
area.

The total area of thé00i Valley & Central Lowlands Ecoregion #&70knt or 5% of the
province.Only one of the three 600 Ecoregion ecodistritte6301 Valley & Central Lowland
Ecodistrict,is foundwithin BoMont Thisportion of theecoregion underlie21 64Cha (216kn
or ~30%) of the watershed area

The6007i Valley & Central Lowland Ecoregion incledthewatersheds of th&nnapolis

Valley, the Minas BasifiCobequid BayJincludingthe Shubenacadie Rivportion contained

within theBoMontwatershefland the Musquodoboit Valley. Only a few points in this lowland
area exceed 50m above sea lenplto100m above sea level. The distinguishing features of this
ecoregion arsimilar tothose in the 400 ecoregion; i.thesdowlands aresheltered from coastal
climatic influencesgeneratingvarmer summer temperatures and milder winters than elsewhere
in the provinceThesheltering is caused ko notable uplands bordering theoeegion, the
Rawdon Hills and Wittenburg Ridgkoth of whichrisewithin theBoMont watershed area

Other parts of the ecoregion are sheltered within the river valleys by the gently rolling
topography.

The geology of this ecoregiawonsists of arboniferous shale, sandstone, gypsum and limestone
which underlie the lowlands within Hants, Halifax and Cetier Counties. In the areas
underlain by gypsum, karst topography with sinkholes and caves can be expected
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This Ecoregion is the most heavdgttled area of the Municipality of East Hants (East Haltts).
alsosupportsamong the bestgriculture soil classifications e province for farmingsee
2.2.5 Soilson page25) i a very important indstry in this area dEast Hants

The predominat soils in this ecoregion are characteristically imperfectly drainediaed

textured, situatedn gently undulating to moderately rolling plains of the central to moderately
rolling plains of the centralver watershedsncludingthe portion of theShubenacadie
watershedvithin the BoMontwatershed. A distinguishing feature of the majority of river
watersheds that make up this ecoregion is the influen¢kemfrom the Bay of Fundytides; the
muddy tidaflats extendnlandfor a considerable distance. Anothermsficant landform feature

of thisecoregions the extensive bogs in Central Hants County, which include much of the area
of Stanley. Poorly drained clay loams underlay most of this area.

Due b the imperfectly drained, finer textured soils in this ecoregion, the predominant forest
species are red spruce and balsam fir. Where the soil drainage is better, hemlock and white pine
combine with red spruce.

Ecodistricts

At the ecodistrictevel, there are mappingmitationswhen usingDavis& Browne (1996)
ecodistrict aredelineation tools (hard copy mappindherefore BoMont ecodistrict
descriptions will incorporatdhe Davis and Browne (199@xplanations, while thenaps

(including thedescriptong arebased on Neily et #2005)delineationssince GIS data is readily
available for these areas.

Each ecodistrict is described under the applicable headings aettvtlined onMap A:
Ecoregions, Ecodistricts and Ecosectiamspage39. The following subsections describe how
theseecodistrictdandscapsapply to theBoMont watershed areandpotential influence oits
water quality.To help identify the location of these ecodistricts, the communitieshibatall
within are indicated.

4107 RawdorWittenburg Hills

The RawdofWittenburg Hills(410) Ecodistrict covers-4010ha(~40kn? or~5.6%) o the
BoMontwatershed area. Thezodistrictis predominantly located in the communities of Upper
Rawdon (4694ha and Upper Nine Mile River (051ha. Other communities that fall within
this ecodistrict ar&ast Gore (637hg, West Indian Road @¢69hg, Barr Settlement (05h3,
Rawdon Gold Mines (#16hg, Gore (421hg and West Gore 7h3.

There ardwo ridgesin Central Nova ScotiaalledRawdon and Wittenburthatriseabove the
surrounding valleys ahe Stewiake, Musquodoboit and Shubenaeadversand arecomprised

of folded Meguma Group slafseeMap B: Bedrock Geologpn paget0). The Wittenburg

Ridge islocated outside of thBoMontwatershed ared he RawdorRidge, creating the Rawdon
Hills, rises above the Shubenacadie Rasd comprises the top ridge and north boundary of the
BoMontwatershed aredt is crosscut by the Herbert and Meander rivers and several major
brooks, all of which have valley and intervabsections. The Nine Mile River also drains the
Rawdon Hills.The high elevations of these ridga®vide asharp contrast to the lowlands of the
Central LowlandsSandy and clay loanee foundon the side slopes of thexsdges. On top of

the ridges, weldrained soils of sandy loams and loams derived from shales andosletietsee
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section63071 Central Lowland/Till Plain (510Ecodistricton pagel5 andMap A: Ecoregions,
Ecodistricts and Ecosections page39).

In total, freshwater only accounts fonly 0.5% or 303 hectares ofistecodstrict. Temperatures
are cooler and moister than in the adjacent lowlands.

Red spuce forests are very common lboth sides of these slate ridges, occurring predominantly
on the hummocky terrain. However, a sigrafit feature of this ecodistrist the occurrence of
mixed wood forests, especialthy hilly topography underlainyimoist, fine textured soils.

The 410 ecosections that are present wiBoMontareillustrated onMap B: Bedrock Geology

on paget0. The soils in this ecodistrict are almost 90% well drained, medium textured with hilly
terrain.Elevation in this ecodistrict is between 180m @@@mabove sea levéseeMap E:
Watersheds, Hydtogy, Elevation and Sampling Poirds page43.

42071 Eastern Drumlins Ecodistrict

The Eastern DrumlinEcodistrict cover§693.6ha 67km? or 7.9%) of theBoMont watershed
area and is located within theromunities of BeaveBank (3017.05ha), East Uniacke
(878.08ha), Lower Sackville (554.2ha), Middle Sackville (889.9ha), South Unid2Res(ha),
Upper Sackville (482.7ha) and Windsor Junction (2.3ha).

This ecodistrichasthreeseparatareas of drumlinghat can bedelineatedoughly by the
watersheds of the three rivers that flow through thesm theSackville, Tangier and Moser
rivers Theeastern drumlin fields awgplicable to th&oMontwatershed are&ormed by
glacial ice movementhe drumlinsm this ecodistrict are oriented nobuth indicating the
route of the glacies toward the Atlantic Oceamhedrumlins are underlailby Meguma Group
greywacke and slatelamketed by fingextured tills derived from these underlying rocks

The well drained drumlins and hummocks provide an opportunity for pure stands of tolerant
hardwoods, such as yellow birch, sugar maple and beeftbutish in the upper reaches of the
slopes while on thiwer slopes, pure stands of red sprilioéere. Black sprucestandsoccupy

the wetter, imperfectly drained sobstweerthe drumlins while \wite pinegrowson sites with
dry, course, shallow soils.

43071 Eastern Granite Uplands Ecodistrict

TheEastern Granite Uplandsc&district coversnly 765.4ha (7.7kn? or ~1%) of theBoMont
watershed area. The coramities within this ecodistriaghclude Fall River (~242.9ha), Goffs
(~390.1ha), North Preston (~8.7ha), and Waverley (~78.8ha).

The soil characteristics prevalent in this ecodistrict arégnenantly (814%) well drainedand

only 6.4% imperfectly drained he topography of this ecodistrict theBoMontwatershed area

is predominantly (~80.4%) ridged, with 6.4% hummocky and 1% hills. The remaining area of
this ecodistritis 2.9% lake water.

This ecodisticts gretches across a narrow rid@®dkm long by 810km wide) beginning in the
BoMontwatershed areaast of Waverley to Sheltarbour rising sharply up to @Q0m above the
adjacent coastarea, often with steep cliffs, dissected with narrow river gorgest notablythe
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MusquodoboitLong narrow lakesuch as Lake Charlotte and Porters Lals®dissectthis
ecodistrict

The graniteghat underlies this ecodistriotcursthroughouthis ecoregion (as well as othees
outcropssimilar tothat ofthe South MountairBatholith(see sectio2.2.2 Geology beginning

on pagel6). Granite is very resistant to erosjdherefore soils associated with this granite are
coarse textured and shallow. Many ecosections in this ecodistrict have exposed bedrock and are
scatteed with huge granite boulders deposited by gla¢enrsitics) This ecodistrictlso has one

of the highest concentrations of freshwater lakes.

Forests of this ecodistrict are predominantly softwood, with red spruce stands on the better
drained ad deepe soils associated with hummnigcterrain. Elsewhere, the shaN soils give

rise to scrubby forests of black spruce and white pine with scattered red pine indicating fire
disturbances in the past. Jack pmalso found on the shallow soils of ridge topslerant
hardwoodsarefoundonly on the few scattered drumlitdemlockstandsoccur on the steep
sided slopes of hills and hummocks aleivgrs and streams

44071 Eastern Interior Ecodistrict

This is one of the largest ecodistricts in the provjincewying 3,731kn? or 58.1% of the
ecoregionfrom Pockwock Lake to the Community (formerly the Town) of Guysborotigts.
ecodistrictcovers39,767.9%a B97.67kn¥ or 55.33%) of theBoMontwatershed area,
amounting taapproximately 10% of the total area of this ecodistrict.

The ecodistrict is underlainy resistant Meguma Group quattzand slateApproximately

343knt or 9.3% of the ecodistrict has been scraped by glaciers exposing large areas of bedrock.
The bedrocks quite apparenivhere the glacial till is very thin, exposing the ridge topography.
This characteristithias also baeexacerbated by repeated fires.

The complexity of the ecodistritbpographyis due to the glacial history and movement of
materials fom northerly ecoregion3he thickness of the till is quite variable across the
ecodistricts, ranging from-10m but averaging less than 3withere the till is thicker, the ridged
topography is masked and thick softwood forests odte.ecodistricts heaily covered with
freshwater lakes.

The predominantharacteristics of the soils in tBeMontwatershed area of this ecodistrict are
sandy loams, often quite stony and wellicea (20,532hapn till derived from quarites. There

are a few drumlins ankills scattered throughout the ecodistrict with fine textured soils derived
from slatesOn the shallow soilgepeated fires have reduced forest cover to scrub hardwoods
such as r@maple and white birch, with scattered white pine lladk spruce underiia by a

dense layer of ericaceous vegetation. However, on the deeper, well drained soils red spruce
standsarefound. On the crests and upper slopes of hills, drumlins and some hummthec&s
arestands of tolerant hdwood.Beech and hemlockisooccur a these deeper, well drained
soils,but moresparsely On the imperfectly and poorly drained soils, black spruce will dominate
the stand composition.

The communities within this ecodistrict areaBafMontare BeaveBank (5683.6ha), Bedford
(366.0ha), Colédarbour(14.7ha), Dartmouth (1255.9ha), Devon (364.8ha), Dutch Settlement
(1.9ha), East Uniacke (456.4ha), EImsdale (601.0ha), Enfield (4543.8ha), Fall River (3521.0ha),
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FIl etcherds Lake (632.5ha), Goffs (3Ba&ed. 2ha),
Loon (220.8ha), Lakeview (194.7ha), Lower Sackville (451.8ha), Middle Sackville (3.5ha),
Montague Gold Mines (354.7ha), Nine Mile River (3143.3ha), Oakfield (599.9ha), Oldham
(889.7ha), Rawdon Gold Mines (0.04ha), Upper Nine Mile River (10.9ha), BRavedon

(1828.5ha), Waverley (3811.4ha), Wellington (5495.5ha), Westphal (65.1ha) and Windsor
Junction (954.083).

6301 Central Lowland/Till Plain (510Ecodistrict

Davi s & Br oWwenre RégibroDIsBigt €pacific ®oMontis theTill Plain District
(510)which corresponds to Neily et al 6B@entral Lowland Ecodistric his ecodistrict is a
significant lowland area that covers much of Hants and Colchester Couiigetatal area of
this ecodistrict is 2,704kf(270,400hapr 664% of the ecoregioThe soutkcentral area of this
ecodistrict amounting to ~8% of it covers @39.8ha(~30%) of theBoMontwatershed area
(including water areasY he significant feature of this lowlaradteais the extent to which it is
drained by seval large rivers, all of which are affected by the tisalvement®of the Bay of
Fundy (except for the Musquodoboit River system, which does not apply Bokhent
watershed areane of which is the Nine Mile River.

This ecodistrict is underlain by Camiterous shale, limestone, sandstone and gypsum. Karst
topographywhich harbourssink holesis common on areas underlain by gypsum @ th
southwest of the ecodistrict. There are abandant glacial outwash deposits, some of which
host aggregate quarsieespecially along riveides Howeve, most of the ecodistridtas fine
textured soils comprised of loams, silts and claysch are reddistbrown incolourand derived
from the underlying Carboniferous rqakhich ischaracteristic of over 30% &oMornt soil

types in this ecodistrictvhichis described in more detailed in sect®2.5 Soilson page2s.

The topographyf this ecodistricts mostly comprised of level terrain with some hummocky
undulating topography with elevations that rarely exceed 90m abolevstal heclimatein

this ecodistricts conducive to farming ancensively used for dairy and beef production and
growing of forageand cereatrops including cornas described in sectié3.3 Agricultural
Landscapen page49and illustrated oMap H: Restricted and Designated Land Use Areas
page7’2.

The forest areas in this ecodistrict are predominantly softwood. Hardwoods are only found on the
well-drained hummockgnd hilly areas (amounting to about 27% of this ecodistrict area of the
BoMontwatershed area)

Ecosections

Ecosections are the smallest mapped units of the(BleQy et al, 2005)these are theepetitive
subdivisions of the ecodistriand the building blocks for the ELC. They describe the enduring
physical features topographic pattern, soil texture andl stsainage Davis& Browne (1996)

described the units,which correspontt o Nei | y et assQudtsiteBaremsd@tct i on s
(413), subunit (a) Halifax; Windsor Lowlands Unit (511), subunit &Shubenacadie Riveand
Headwater Lakes Unit (43&ulunits(a)i BeaverBank and (b) Dollar Lake

The ecosection characteristics found in BoMont are described in more detail in 8&on
Surficial Geologybeginning on pag2l.
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2.2.2 Geology

There are three knowparent rocki Mabou, Meguma and Windsorandtwo unknown parent
rocks uderlyingthe BoMontwatershed ared.heHorton Groups derived frononeof the two
unknown parent rock while the otheunknown parent rockonsists of Middlé Late Devonian
muscovite biotite monzogranitganitoid rock Theseparent rocks consist of eight different rock
units.

The Meguma Groufmetamorphic rocklinderliesalmost all ofthe southern and western
portions (the 400 Ecoregion) amountingbth330ha (71%9f theBoMontwatershed area
except fortwo granitoid plutorareas (igneous rock) amounting to 1520ha (2%@luéter of
mixed (sedimentary) rocigroups coverghe northeast quadrafihe 600 Ecoregio@mounting
to 19,43'ha @7%) of the watershed are@helatter covers a rectangulahaped area beginning
in thesouth at Fish Lake and the Halifax International Airport, n@ettdalmost to the
watershed boundatiat is edged ba thin portionof the Horton Groupwestto Upper Rawdon
and east to the watershed area boun(sgMap B: Bedrock Geologpn paget0).

The granitoid rock (course grain rock that is similarrange)units known as plutorare

igneous intrusive rock. The largest and most intrusive example of this rock feature in Nova
Scotia is the South Mountain Batholith, the largest body of granitoid rocks in the Appalachian
system, which extends from the northwest area of Nova Scotia ansl time&leguma strata in

the central part of the provincél/ithin BoMont, thetwo representations of these plut@msin

the communities of Fall River and Goffglgp B: Bedrock Geologgn paged0).

The geologyf the Shubenacadie River watershBdNlont) alsohostsmainly acidic soilsuch
that thewater tends the largely acidic (pH 5.3 to 7.0) but more alkalomsaditions with pH
above 7.0 are found in the waters flowing off the Windsor Geaaimentary rocks, veardthe
northern portion of the watershed area

The parent rock underlying the watershed atsaaffects the susceptibility of erosion and
sedimentation. Thelorton, Windsor and Mabou parawnick typeshatmake up the northeast
guadrant of th@&oMontwatershed are@cludingapproximately half of the Nine MilRiver
subwatershed argthrough vhich the Nine Mile River flows and empties into the Shubenacadie
River, are made up of rock typ#sat are more susceptible to erosion and sedimentMione
details onhe bedrock parent rock age class and unit description, rock formations, family,
cate@ry and type underlying tHBoMontwatershed area are described in more detail under the
subheadings beloand are outlined iffable1: Rock Unit Descriptionsn pagel9and

illustrated orMap B: Bedrock Geologpn pagedO.

Meguma Group
The Meguma Grous a parent bedrock growyhich isdividedinto two formations,the Halifax
and Goldenville

Halifax Formation

The composition of the Halifax Formatiomhich underlies 14,968ha (21%) of theMont
watershed areia described athinly bedded slates, siltstones and argillites with lesser amounts
of interbeddedjuartzite. Halifax slates range from grey in the Upper Hakapmationto black
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with abundant sulphides towards the base ofdhmation. Pyrite is the most common sulphide
and occurs in massive veins, aggregates or disseminated crystals.

Above thetransitional aregblack slatesre foundnterbedded with pyritiferous, grey, rippled

and crossstratified sandstone beds, approximatelysP@m thick.It is believedthat the majority

of the pyrite in this unit occurs in the sandstone rather than ties siace theoarser grained
sediments were permeable and provided a better medium for migrating mickefalids even
though the source of the mineralization was likely the slatesrest of the Halifax Formation
above this area igsss pyritiferousand less of a concern regardamd rock dainage ARD).

These slates are light grey, dark grey and-ghey and patterned within thinly bedded grey
sandstones. However, sulphide mineral content and the potential for acid producing and acid
consuming hility are extremely variablthroughouthe Halifax Formation.

Neverthelesshie geology in the ardeas the potential to negatively impact water qualdgyatic
ecosystemdNova Scotia Environment regulates exposure of pyritic slate und8uthkide
Bearing Material Disposal Regulations Aatder section 66 of thenvironment Act

Where the HalifaxandGoldenvile Formatiors meetthe slate contergs well as mineralization
increasesincreased minalizationmakes this aregpotentially valuabléo the mining industry
because of its potential for gold, tungsten, antimony and arss@Map B: Bedrock Geology
on paged0). This areas also where the potential folRD is most likely.

Goldenville Formation

The Goldenville Formation covers 36,362ha (~50.3%) of the watershed agedher with the
Halifax Formation, hese formations alternate from top to bottom, running southwestheast,
as strips of various witls across thBoMontwatershed areasoutlined inTable1: Rock Unit
Descriptionson pagel9 andillustrated orMap B: Bedrock Geologpn pagetO.

Mabou Group

The Mabou Groupinderlies the smallest area of B@Montwatershed areandconsists othe
Watering Brookormation. The rocks contained in this Formation are described as siltstone,
minor sandstone, gypsum and anhydrite, >150m

The Mabou Group underlies two aredshe northeast quadraot BoMont, amounting to
approximatey 1884 37ha (~2.6%) The largerarea amounting to 1436.84ha (~2%), underlies the
communities oHardwood Lands, awer Nine Mile Rivey Enfieldand Belnan. fie smallearea
amounting to 447.53ha (0.6%8 north of the larger ardging slightly northwest of thérick

quarry operation ithe Sipekne'katiKIndian BrookIR 14) and Nine Mile River communities

east of Blois Road and north of Robinson Road.

Windsor Group

Three levels of formations of the Windsor group (Upper, Middle andekpunderlie 15,842ha
(~22%) of theBoMontwatershed area, i.e.: tMurphy Road, Pesaquid and Green Oaks
FormationgUpper)(6196ha) theWentworth Station, Miller Creek, MacDonald Road and
Elderbank Formation@viddle) (4282ha) and thewhite Quarry, Steiacke,C a r r ©ornérd s
Macumber and Gays River Formatidhswer) (5365ha).These areas are located in the
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northeast quadrant &oMont, as described previouslgnd are outlined ifablel: Rock Unit
Descriptionson pagel9 andillustrated onMap B: Bedrock Geologpn pagetO.

The Windsor Group is approximately 1000m thick and is a major source of industriahlisiner
and base metals mined today in the provittas.the primary source of limestone used in the
manufacture of cement for concrete, gypsum for wallboard and salt for the fishery and-road de
icing. Nova Scotia immong the leading gypsum producers ofwtleeld. The Windsor Group

area ofBoMontis alsowhere the Shaw Brick company is situated and sources its product.

Unknown

Amongthe unknown parent rock types within tBeMontwatershed area atiee Horton Goup
and units of granitoid roglas describetelow.

Horton Group

The Horton Groupock underlies 1711ha (2.4%f thenorthern edgef theBoMontwatershed
area As illustrated orMap B: Bedrock Geologgn paget0, athin sliceof thisrock groupcuts
acrosghe communities olNine Mile River and Harwood Lands

TheHorton Grouprangng in thickness from 10000 2000m consistsof the sedimentary réc

family type, which is categorized as Clastic and Organic and consists of sandstone, coal, siltstone
and conglomerate typeSeeTablel: Rock Unit Descriptionsn pagel9 for further details.

Common uses are coal, building stone, barite, copper, lead, zinc, iron and shale.

Granitoid Rock

The South MountaiBatholith is the dominant feature in the southwest landscape of Nova
Scotia, forming an arc between Yarmouth and Halifax and outcrops over a 10,98@&m

Within the BoMontwatershed areshere are tw@lutonsof thisintrusiveigneous or granitoid
rock; one isa 9%ha area plutosituatedn Fall River, bracketed by KinsaandFletcherLakes
and theotheris a 525.82ha area comprising fihen @ ef @alargerbody of granitoid intrusive
rock that stretcheisland along the eastern shdrem Fall River/Gffs to SheeHarbour This
intrusive rock makes the succession of the parent rock unknown

Theseplutonrock units,described amuscovite biotite monzogranijtare considered to have

been at one time molten (magma). Grartijge rock is resistant to erosion due to its hard,
impermeablend poorly jointed rocks. Where granitoid rocks are prevalent in Nova Scotia, the
landscape ist@racterized by knolls and bouldgrewn surfaces with thin acidic soils and large

areas that have exposed bedrock. The drainage pattern typical in ggguatiock areas is called
Aderangedod due to the pr opor tlarsurface@dd howaunadfr t h a
is channeled through a disorganized series of interconnected bogs, shallow lakes and streams

This patterns characteristic of thempographywhere this rock type is found theBoMont
headwatersegion as illustrated oMap D: Soil and Topographgn paget2. SeeTablel: Rock

Unit Descriptionson pagel9 for further details.
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Table 1: Rock Unit Descriptions

. . Shape
Unit Name/ Parent Age Text " _— . Rock Land Use Various
Rank Rock Description Label Uit [Drel e (Sl SEe Family Rock Category | Rock Types S ,(BF]r:)a
Sandstone turbidites
and slate:
continental rise
prism (in places
metamorphosed to old
Goldenville . schist and gneiss), . . greywacke, 9010,
Formation / Meguma | Cambrian - COM >5600 m (U-Pb Megum | Goldenville Meta- Gold-bearing vartzite aggregate, 36.123
. Group Ordovician 9 ; a Group | Formation morphic | metasediments q ' tungsten, ’
formation concordant zircon slate zinc. lead
and detrital titanite ’
ages near base and
top of unit of 566+/-8
and 552+/-5 Ma(39)
respectively)
Slope-outer shelf
slate, siltstone,
minor sandstone and
: Fe-Mn nodules (in .
Halifax . . Sulphide-
Formation / Meguma Camb.r"’?‘” ) COMh places Megum Hallfax_ Meta- bearing meta- slate Base metals | 14,739
formation Group Ordovician metamorphosed to a Group | Formation morphic sediments
schist), 500->4400
m (Tremadocian
graptolites and
acritarchs)
sandstone, coal, building
Late Devonian - . . coal, stone, barite,
Horton Group | Un- Early LD- Undivided, 0-1650 m Horton none Sedi- Clastic and siltstone, copper, lead, | 1,823
/ group known . ECH Group mentary | Organic T
Carboniferous shale, con- zinc, iron,
glomerate shale
:\gﬂg,cci,lﬁiérl]_ate granite, building
muscovite unknown Middle - Late M-LD Muscovite biotite none none Igneous | Intrusive girgrri]tc;dlonte, Ztg;ognr?eéate 1,566
mgtrl]tzeo e Devonian mbmg monzogranite diabase, tin, copper,
/ unit 9 gabbro lead, zinc
Murphy
Road, Siltstone, minor Murphy sandstone, coal. buildin
Pesaquid gypsum and shallow . Road, coal, ’ 'ng
. S Windsor . . . . stone, barite,
and Green Windsor Early ECWu marine limestone Grou Pesaquid Sedi- Clastic and siltstone, cooper lead. | 6.033
Oaks Group Carboniferous (Visean (Asbian), C- P and Green mentary | Organic shale, opper, ’ ’
i (Upper) zinc, iron,
Formations / E subzones fauna Oaks conglomerat shale
compound and spores) Formations e
formation
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Table 1: Rock Unit Descriptions
. . Shape
Unit Name/ Parent Age Text " _— . Rock Land Use Various
Rank Rock Description Label Uit [Drel e (Sl SEe Family Rock Category | Rock Types S ,(BF]r:)a
Siltstone, minor sandstone, .
! coal, building
Watering sandstone, gypsum Waterin coal, stone. barite
Brook Mabou Early - Late E- and anhydrite, >150 Mabou g Sedi- Clastic and siltstone, ! ’
. - - Brook ; copper, lead, | 1,870
Formation / Group Carboniferous LCMw m (Visean Group . mentary | Organic shale, STE
) ) : Formation zinc, iron,
formation (Brigantian)- conglomerat
) shale
Namurian spores) e
Wentworth
Station, Miller Gypsum, minor Werytworth
g : Station,
Creek, siltstone, marine -
> . Miller
MacDonald Windsor Earl limestone and Windsor Creek Sedi- gypsum, salt, | gypsum, salt,
Road and Grou Cargoniferous ECWm dolostone (Visean Group MacD(’JnaId mentar Evaporites limestone, limestone, 4,361
Elderbank P (Holkerian), B (Middle) | pooiany y anhydrite anhydrite
Formations / subzone fauna and
Elderbank
compound spores) Formations
formation
White .
Quarry, ﬁr;?i%\de”:ji)’lssatlgne White
Stewiacke, and limestone Quar_ry,
Carrolls ) ) Stewiacke,
c (Visean (Arundian), ;
arner, Windsor | Early a subzone fauna and | Windsor | Carolls Sedi- . gypsum, salt, | gypsum, salt,
Macumber Group Carboniferous ECWI spores)Angular Group Corner, mentary Evaporites Ilmestqne, Ilmesto_ne, 5,361
and Gays ; (Lower) | Macumber anhydrite anhydrite
. unconformity on
River Cheverie Formation and Gays
Formations / . PO River
Devonian granitoids )
compound Formation
f . and Meguma Group
ormation
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2.2.3 Surficial Geology

The surficial geologwnit types derived from glaciatiorfound inthe BoMont watershedirea
arealluvial deposits, bedrock, glaciolucastrine depogitssiofluvial depositskame fields and
esker systemsorganic deposits, silty drumlin, silty till plain, stony till plain and surface water.

Thefollowing subsectionslescribe the surfial geologyunit typesfoundin BoMontthatare
illustrated orMap C: Surficial Geologyon pagetl and outlined infable2: Surficial Geology

Areas in Watershedn page?24. Despite significant anthropogenic activity from residential and
highway development withiBoMont, thesurficial geology areaaremapped as the original
material because of the sporadic ahdllow nature of the modificationEhe information

describing the characteristics of the surficial geology in the following sections comes from one
source unless otherwise stated.

Alluvial Deposits

There arel770.%5ha of alluvial deposit areasvering2.45% ofBoMontthatare situated along
the Nine Mile River and southwest of Beaver Bank Lakesedeposits consist of gravel, sand
andmud and arecharacterized asedded, coarse at base, finer at top, stream chasitiels
generally gravelly sanédndfloodplains sandThese areas are ajor source of groundwatex,
source of aggregate antllized forsod farming, angasture land; limitations for crop use and
construction inlude flooding, a high water table apdor drainageThe thickness of thesgeas
is thin veneer, < 1m, in small streanasidapproximately 20m in large floodplains

There are8 mapped alluvial depositseasn BoMont (seeMap C: Surficial Geologyon page
41) (thelargestdepositamounting to-940.70hajituated northwhereLittle Nine Mile River
beginsin the community of UppeKine Mile River, runningsoutheast through the commuynitf
Nine Mile River where it meets the Nine Mile Riyeontinuing southeashrough the
communities oHardwood lands and Belnamo where the Nine Mile Rivemeetsthe
Shubenacadie River ameestalong the Shubenacadie Riverabout % of the way through the
community of EnfieldThe BoMontWSPand intake are situated within this alluvial deposit
area

Bedrock

The topographyf the bedrocks flat to strongly rolling withridges of hard rock exposéathin
till areas It is found inforested regions and hisle use as croplandrheacid rain buffer
capacity depends dherock type,which varies between Halifax, Goldenville and gramitech
is generally poar

Bedrock in theBoMont watershedreaoccurs aB sites(seeMap C: Surficial Geologyon page
41) exclusively on the HRMbortion of the watershedmountingo 7035.5%a (-9.8%),
consising of various types and agesith glacially scoured basins and knobs overlairaltyin,

6 Surficial Geology Map of the Province of Nova Scotia, 1:500 000, by R. R. Stea, H. Conley and Y. Brown, 1992. Digital Product
Compiled by R. R.&t and B. E. Fisher. DP ME 36, Version 2, 2006. Digital Version of Nova Scotia Department of Natural
Resairces Map ME 1992
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discontinuous veneer of tilThe largest of these sites straddles the comties of Enfield and
Oldham amoumtg to 1848.67ha.

Glaciolacustrine Deposits

This type ofsurficial geology material is described asdg, dt, clay, laminated tanassive or
crudely stratified diamictons (mixture of gravel, sand, and nilitgtopograhyis described as
flats or gently rolling terraces perched above modern or river vallégsthickness of the
material isgenerally>2m; however, ittanreach a thickness 80-40m along major valley
streamsThe cposit are foundn a ponded body of ater either in direct contact with ice or fed
by glacialmelt water Generally, thelay is utilized for brickmaking andpottery, while theland

is used for pasture. The limitatio this surficial geologyncludes poor drainage and surface
runoff.

Fourglaciolacustrine depos#irea, amounting t®29914ha(0.41%)coversBoMont (seeMap C:
Surficial Geologyon pagetl). The largest deposition aréel36.45ha) lies half kilometer
southwest of where the Nine MiRiver meets theShubenacadie River.

Glaciofluvial Deposits Kame Fields and Esker Systen)s

Theglaciofluvial (kame and esker) deposits are describedaa®lg sand and silt, diamicton
layers,that arepoorly to well beddednd havenorizontal to angular beg$aulting and collapse
featuresarecommon The topography iseepsided mounds or hummogKmoulin kames);
pitted terraces on valley sides (kame terraaegisinuous, steep sided ridges (eskerse
thickness is gnerally 46m; specificallykamesare4-20m kame terraceare3-30mandeskers
arebm. The surficial material is aarce of aggegate of varied qualitySevere limitations to
crop use include stoniness, rapid drainage and irregular topogidmiand isutilized for
blueberriesandpastureland

Threeglaciofluvial depositsn theamountof 1562.8%a (2.32%) coverBoMont (seeMap C:
Surficial Geologyon pagetl). Thisdiscontinuougshain systentuts across four communities
within BoMont; from east to west: Sipekne'katik (Indian Brpd&R 14, Hardwood Lands, Nine
Mile River and Upper Nine Mile Riveirhelargest deposit, being 766.21ha, is predominantly
locatedin HardwoodLandsand s the best defined of th#iscontinuoushainsystem The
second largest depositea (592.23 ha$ situatedn Upper Rawdoralong the same longituases
the largest deposilt is within this chairof glacidluvial depositghatthe greatest groundwater
potentialmayexist within the entire Shubenacadie/Stewiaddkatersheds.

Organic Deposits

These deposits consist of sphagnum moss, peat, gyttja (mud formed from partially decayed peat,
pooling at the base of a peat column), alag.crhetopographyforms bogs, fens and swamps;
theswamps generally form along river valleyi$e soil consists ofdgsthat have a thickness of

1m at the edge, 5m in tleentreand swamps that are less tf2an This type of surficial geology

is a urceof fuel, fertilizer, medicial and industrial products. The wetlargisvide nesting ah

feeding habitats for wildlife andeatserves ta@xtract contaminants from groundwater

Twenty-five 25 organic depositareasamounting tal046.3'ha(1.52%)lie scatered throughout
BoMont (seeMap C: Surficial Geologyon pagetl). The average size of these depositdidha
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The largessingleorganic deposiis 122.25ha is locatedn the community of Beaver Bardnd
overlaps the municipal boundary into HRildy 22ha

Till

The majority of theB o Mo rsurfizial geology is tilbased covers almost 80% of the watershed
area and isdescribed in more detail in the s@ations followingcovering. Water quality is
considerably influenced by the rates of erosion and sedimentation, particularly in the Nine Mile
River subwatershed portion of the watershed area and especially where the land is worked as in
farming or wherelevelopment practices do not practice techniques to mitigate such tendencies
in areas susceptible to erosion and sedimentation

Silty Drumlins

BoMont drumlins consist ofilier till, and ahigher percentage of distant source material
including red clayTheyoftenconsist ofmultiple tills and have thicknesses betwekeand30m
Silty drumlins geneally provide the best agricultal land in the provincejue to itsmoderate
drainage and stonineaad moderat¢o-good buffering capacity for acid rain laerse of
transported calcareous bedrock components

Seventyfour drumlinstotaling 1613.5ha(2.24%) of BoMont, most of which (62) are

concentrated in a large clustdong the western boundary of the watershed threaghout the
communities of East Uniaekio LakeviewseeMap C: Surficial Geologyon pagetl). The

largest drumlin is ~80ha, stretching across the communities of Windsor Junction and Lakeview,
nestled between Second Lake and Rocky Lake (the one in Lakeview) and marks the bottom end
of this large cluster.

Silty Till Plain

Silty till plains within BoMont are described adtg, compact, meerial derived from both local

and distant source$he topography of the silty till plain areas are flat toimgll few surface

boulders; till is thick enough to mask bedrock undulatiertgch is typical of theover in Hants
County which has till that is at lea®t 30min thicknessGeneally provide the best agricultal

land in the province, moderate drainage and stoniness; moderate to good buffering capacity for
acid rain because of transported calcare@asdrk components

Thereare42,701.02a of silty till plain, the most prevalent type of surficial geology90%6)
BoMont The largest contiguous areadi®, 701.0ha coveing most of the communities between
Lakeview and Upper Nine Mile River as illustratedMap C: Surficial Geologyon pagedl.

Stony Till Plain

Stony till plain topography within BoMont i¢at to rolling, with many surface bouldessth a
thickness of 20m.The soil has moderate limitations to crop use include stoniness, rapid
drainage, erodibility; factors affecting use for construction include shallowness, stoniness and
high water tableandpoor buffering capacity for acid rain.

Stony Till Plain geology ishe secondmost prevalentinit typein BoMont, coveing 13588.5ha
(~19%). This type of surficial geology situated primarily in the HRM portion of the watershed
area,along the eastern side of the watershed from the community of Enfield to CherkyaBiado
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on the western side of the watershed from the community of East Uniacke to Middle Sackuville;
except for two small areas East Hanteamounting to ~990han the communities of Upper
Rawdon and Nine Mile River.

Surface Water

Surface watesurficial geologyamounts to 229.01ha (3.13%)f thewatershed are@vhich

does not include most of the water bodies in the watershedaarédhistrated oMap C:

Surficial Geologyn pagetl. There are sixsurficial geology unitsvhich embodyonly five (5)

of the711lakesidentified through GISi.e.,Grand, Miller,Lewis, Beaver Bank and Third lakes
The rest of the lakes are incorporated by the athidicial geologyunit types previously
describedSection2.2.4 Hydrologyon page29 furtherdescribes the surface water features
BoMont

Table2 belowoutlines all of the surficial geology unit areas within the BoMont watershed.

Table 2: Surficial Geology Areas in Watershed

Unit Type Area in BoMont Watershed (ha) | % of Watershed Area

Alluvial Deposits 1770.55 2.46
Bedrock 7035.55 9.8
Glaciolacustrine 299.14 0.42
Glaciofluvial 1562.82 2.20
Organic Deposits 1046.37 1.46
Silty Drumlins 1613.51 2.24
Silty Till Plain 42,701.02 59.41
Stony Till Plain 13,588.52 18.91
Surface Water 2259.01 3.13

2.2.4 Topography

B o Mo rthreé Bighest elevations are locatedtmnorthwest boundary of the watershed
aregseeMap E: Watersheds, Hydtogy, Elevation andbampling Point®n paget3); two are in
East Hants, in the communities of West Gore and Upper Nine Mile River and one in the
community of Beaver Banin HRM side of the boundary

As described in sectioB.2.1 6301 Central Lowland/Till Plain (510Ecodistricton pagel5 and
illustratedon Map A: Ecoregions, Ecodistricts and Ecosectiamspage39, most of the

ecodistrict is fairly level with hummocky to undulaitopography, with elevations rarely

exceeding 90m above sea level. The area has been extensively used for dairy and beef farming as
well as the growing of forage crops including corn, all of which is attributable faxbarable

climate for farming inhis area. Th total ara of this ecodistricts 2704kn% or 66.4% of the

ecoregion.

Topography is also influenced by various anthropogenic activities in the watershed area,
particularly: farming; extraction activities associated with mining and aggregaégiats; and
construction activities associated with mixed use development, which have reshaped the land and
covered it with impervious surfacés prevalent feature in the more developed areas of the
watershed i.e., EImsdale, Enfield and Fall River.
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Topography has a strong influence on natural vegetation patterns and flows of animals, wind,
and waterln the case of ater quality topography influenceffow rate in streams and rivers and
to the width of the floodplairiTopography also determines theesand shapes of the lakes in the
area, i.e., large or small, deep or shallow, round or irregiigpography can also influence
acidity of water quality depending on the buffering capacity of the bedrock and soils or the
humic materials in which the wateavels hrough.

Thesurficial gedogy and soitypes thainfluencethetopographyand drainage patterias the
BoMontwatershedreaaredescribed in the Surficial Geology subsectaroveandillustrated
onMap D: Soil and Topographgn paget2.

2.2.5 Soils

There is a wide range of soil characteristics wiaMont of whichapproximately three
guarters, particularly in the headwateegion have a tendency to be acidicnature. Thether
guarter of the soileshich are mainly locatedortheast quadrant of BoMorate more alkline and
have a tendency towasgdimentationThe soils in this region are among thesst agriculture
soils in the province, as described in more detail on se2t®B Agricultural Landscapen
page49. Table3: Definition of Soil Typesn page26 provides a list othe soiltypes ad
descriptions within the BoMont watershed area as illustratédagpD: Soil and Topographgn
page42.
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Table 3: Definition of Soil Typesz
Soil Soil Reaction
S o | et | area
Symbol | Soil Series of Surface Parent Material Landform S Texture** Y gricult (%) in
and Subsoil urfa_ce 1. 0-25 cms C_ap_a_blllty Class BoMont
Stoniness** 2.25-50cms Limiting factors*
* 3.50-100 cms
Gently sloping
l?r{:l)rvlf/r?rs?gzc Dense moderately ggduggillgﬁs#ges Poor to very | Moderately | 1. very strongly E?r23£ﬁ:%ltﬂ2292?ée
course textured stony S . poorly course acid )

APG Aspotogan loam over till; moderate plain with thin drained over 2. very strongly /. Stoniness, poor 23811
dark reddish pérmeability' firm and till veneer and course a;:id drainage, (0.33)
gg,‘;v?;iﬂfg d nonplastic Egztst?rsel?);?:satl- 3-4 skeletal 3. Strongly acid isnk;eellrLCiJI\i/;/;ess, acidity,

5%
Brown shaly Medium
loam over Olive shaly loam till Gently Good and 4263.88

BWT Bridgewater yellowish- derived from undulating to drainage moderately | Strongly acidic ® 93)
brown shaly Precambrian slates gently rolling course ’
loam textured.

Reddish-
Brown fine Moderately
zeggsr/elggir:h A_IIuviaI san_ds and Level to very Eiarg:gage Chiefly hay or grain 1241.56
CBR Cumberland brown sandy silts along river gently . but often crops. Good crop (1.73)
loam and courses. undulating. subiect to land.
|
gravelly sandy flooding.
loam
Remnants of bog
plants, chiefly Domed bogs, . Wildland, few trees.
csy Castle Sphagnhum sphagnum mosses with flat bogs in | Very poorly | \\ . 1. Extremely ac!d Very little cultivation 652.15
=astiey peat. with sedge type some valley drained 2. Extremely acid and peat moss 0.91)
plants dominant bottomlands 3. Extremely acid exploitation
locally; mostly

7 Data sourced and adapted from Agriculture aneFAgd Canad&oils of Nova Scotia:ddiagpiled by J. I. MacDougall and J. L.
Nowland, Research Branch. Canada Department of Agriculture. Fredericton, NB. Compiled drawn and published by the Cartography

Section, Soil Research Institute, Research Branch, Canada Department of Agriculture, Ottawa 1972. Date modifi@l.®n website, 2
06-25. Wekaccessed May 3, 201fthi://sis.agr.gc.ca/cansis/publications/surveys/ns/nss/index.html
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http://sis.agr.gc.ca/cansis/soils/ns/APG/6~~~~/N/description.html
http://sis.agr.gc.ca/cansis/soils/ns/CSY/7~~~~/N/description.html

moderately (mesic) to
poorly (fibric)
decomposed
Dark grayish
brown sandy
) loam over Dark-t_)rown_sandy Gently . Imperfect 672.38
DFN Dufferin cllowish- loam till derived from undulating to drainage (0.94)
y quartzite gently rolling g ’
brown sandy
loam; mottled
Kettles, slump
FSH Fash structures and | Glacial ice materials Poor 177.33
— stones may be | deposition drainage. (0.25)
present.
E; Zm’%jgrndy Pale-brown course Gently Good to 329.15
GIB Gibralter sandy loam till undulating to excessive )
strong-brown . . ? A (0.46)
derived from granite gently rolling drainage
sandy loam
. Good to Medium
Halifax ngh_t/brown/ R . . _ excessive and
; eddish sandy Brown/olive sandy Rolling to hilly; A .
(associated | | ill derived f | drainage; moderately Chiefly f 36
HEX with oam over oam till derived from gently _ nUMerous coarse: iefly forest, very 15,364.51
yellowish hard sandstone slate undulating to y small areas cleared. (21.38)
Aspotogan . . ’ poorly Very stony
b sandy loam; and quartzite gently rolling :
soils) fairly ston drained and
y 4 depressions; | bouldery
Dark greyish brown to
brown loamy sand to Only very small areas
gravelly sandy loam; are used for
Brown sandy water deposited agriculture.
loam over material, outwash Good to Cornwallis soils are
HBT Hebert strong-brown plains, kames and ;ﬁ\éellé?ﬂgn()b excessive Eété?cmﬂyl gt%ongly used for truck and 15?24'2627)
to brown eskers. Herbert soils ' drainage. P ’ orchard crops. ’
sandy loam are derived from Excessive drainage
igneous material and is a limiting factor in
Torbrook soils from land use.
sedimentary rocks.
Light brown
sandy loam Well
over strong . drained, but
brown sandy Redd|§h brown sandy Undulating to contains Moderately Extremely / L Mixed farming, hay 4735.20
HFD Hansford loam. loam till from brown - Strongly acidic; pH - .
. rolling. numerous course and grain crops; (6.59)
Contains and grey sandstones. depressional <56
sandstone P
areas.
stones and
cobble.
Light/dark Dense moderately Undulating to Well .
reddish brown | fine-textured till and moderately drained; Moderately L very strong acid Forest, hqy, pasture, 9550.11
QUE Queens . h . . . h . 2. variable some grain. ACC 4.
sandy clay minor lacustrine rolling till plain, internal fine 3. slihtly acid Imperfect drainage (13.29)
loam over deposits, weakly with some till- drainage - slghtly P g€
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http://sis.agr.gc.ca/cansis/soils/ns/DFN/7~~~~/N/description.html
http://sis.agr.gc.ca/cansis/soils/ns/FSH/6~~~~/A/description.html
http://sis.agr.gc.ca/cansis/soils/ns/HFD/22~~~/N/description.html

strong-brown

calcerous; slow

mantled upland

moderate to

dense subsoil, acidy,

sandy clay permeability; firm and | and slow. infertility, local slopes
loam plastic glaciolucastrine

basins. Slopes

2-15%
Dark brown

silt loam over
dark-brown to

Alluvial sands and

541.81

STW Stewiacke brown silty silts along river (0.75)
courses.
clay loam.
Stone free.
Dark reddish
2;?1\'(\1'; L?:;n to Reddish brown Ioam_ Gently
WFV Wolfville loam over to s_and)? clay Iﬁalm tll undulating to Goqd 25,167.39
strong-brown derived from shale gently rolling drainage (35.01)
and sandstone
loam to sandy
clay loam.
Ice-scoured
Stony, this course- gﬁpfggaallgcally Forest and open
te_xtured til in ho!lows, boulder strewn, . heath vegetation.
with bedrock (chiefly . 1. very strong acid
. : with structural ) N ACC 7. Bedrock 2511.98
ZRL Rockland granite, quartzite, or . Variable 2.7
) . ridge, and . exposures, (3.49)
schist) occupying 3.0
hollow shallowness,
more than 50% of the . . .
microrelief, and stoniness, wet areas.
surface
peaty
depressions
4791.3
277 Water (6.67)

* For details on Agricultural Classes see section 2.3.3: Agricultural Landscape on page 49.

** Soil Texture Groupings: Very Course = sand, loamy sand; Moderately course = sandy loam; Medium = loam, silt loam, silt; Moderately fine = sandy clay loam, clay loam, silty
clay loam; Fine = sandy clay, clay, silty clay; Coarse-skeletal = coarse, with 35% or more (by volume) gravel and stones.

*** Surface Stoniness is assessed by its effect on cultivation: 0 = stoneless; 1 = slightly or no hindrance; 2 = moderate interference; 3 = serious handicap; 4 = cultivation
impossible; 5 = stone pavement.
# Soil Reaction classes refer to weighted average pH (in water) over depths indicated; Extremely acid = less than 4.5; Very strong acid =4.6 i 5.0; Strongly acid =5.11 5.5;
Medium acid = 5.6 1 6.0; Slightly acid =6.11 6.5; Neutral = 6.6 7.3.

Halifax Water
BoMont WatershedSource Water Protection Plan

May 2017

Page28




2.2.6 Water

The following section describdise hydrology, bathymetry, water budgahd water quality
characteristics of thBoMontwatershed ared.able4: BoMontWatershed Lakes > 1 lan page
31 outlines the size and location of lakes greater than 1 ha in area. All water feedures a
illustrated onMap E: Watersheds, Hydtogy, Elevation andampling Pointen page43.

Hydrology

Hydrologyis heavilyinfluenced by the underlying geologndtype and depth of surficial
overburdenThe potential for erosion, permeability and jointing of the bedrock determine both
theamountof water that is retained on the surface and how runoff is channelled. Impermeable,
poorly jointed rocks, such as granite, greywacke and slate which are characteristic of the
headwatersegionof BoMont, as described in the next subsection, retain mdst wa the

surface in a disorganized series of streams, lakes and bogs. This pattern is called deranged
drainage, prevalent in the 400 Region (Davis & Browne, 1996) and in the headwgiens
whereagpermeable, weljointed rocks such as limestone, sstotie and gypsum, allow
substantial infiltration, have few lakes, and channel surface runoff along joint lines and the
bedding trend. This results in trellised drainage. This is well developed in the Carboniferous
sandstones and salts of central and nantheinland Nova ScotiaRegion 500 (Davis and
Browne, 1996) and characteristic of the northern tertiary subwatersheds of the BoMont
watershed area which drain directly into the Shubenacadie River.

Watershed Areas

The Shubenacadie watershed is the langastrshed in Nova Scotsretching across
approximately 2,475kfmfrom Dartmouth in the south ©obequid Bayn the north During the
mid-1800s.the Shubenacadie Car{ake sectio2.3.3 Shubenacadie Canal Systefrpages7)
created a connection between the Shubehassatershed and Dartmouth lakgghesouth end
of Lake Charles (Shubie Park), drainingp the Atlantic Ocean.

The Shubenacadie waterstamhsists of two distinct areas, particularly in relation to geology
and hydrogeology.e., the headwaters andethorridorregion The headwatensegion, mostly in
HRM portionof the watershedtonsists of five lakes into which the surrounding stream waters
drain, i.e., lakes Charles, William, Thomas and Fletcher, which empty into Grandhathke
thewatersource 6r the Shubenacadie RiveseeMap E: Watersheds, Hydtogy, Elevation and
Sampling Point®n paget3). The orridorregion, where ~60% of the East Hants population
lives,is characterized by urban and residential settings, a concentrated business environment,
and a growing populain and strong communisetting

TheBoMontwatershed is a subwatershed of the Shubenacadie River watensbenting to
~71,876.5%a The headwatesregionmakes up-38,143hg53%) of the BoMont watershed area
while the corridor region makes up tlmemaining33,733ha including the Nine Mile River

tertiary subwatershed (s&ap E: Watersheds, Hydtogy, Elevation anddampling Pointsn

page43) which flows into the Shubenacadie River ~1.1km upstream of the BoMont WSP intake.
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Natural Water Bodie¢Stopped hear May 22, 2017)

Based on GIS data tteearel884naturalwater bodies includingl1lakes,76 river water areas,
1097swampspogs and fensovering~7800ha(10.8%)of the BoMont watershed aredhe
headwatersegionconsists o#78 lakes covering 45061{@1%) of theBoMontwatershed area
lake surfacecoveragg 88 river water areas coverigg.76ha (81.73%f theBoMontriver area
surface coverageand 862 swamps, bogs and fens covering 1434.82ha¢b8%@BoMont
swamp, bog and fen argdseeMap E: Watersheds, Hydtogy, Elevation anéampling Points
on paget3). These numbersupport the drology research by Davis and Brown (19@6)erein
the headwaters die BoMontwatershed are@vhere the bedrock is impermeable granite and
greywacke)yuppors most of the lake and river water areas and a little over half of the bogs, fens
and swamp arsawhile the northern portion of the watershed éndeere permeable bedrock
types are prevalensupportfewer and smalleiakes, a few river areas and almost half of the
bogs, swamps and fengable4: BoMontWatershed Lakes > 1 ten page31 lists thell0 lakes
inside the watersheatea that are ovehain size.
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Table 4: BoMont Watershed Lakes > 1 ha

Lake Name I;\?gz(ha) I(_I_Ogt?lfi(;)r?g) Community Lake Name ,I&?I(;:(ha) I(_Loeft?lfi:r?g) Community

Al l enos 31.91 | 45.039-63.647 | Nine Mile River Square 35.96 | 44.846 -63.718 | Beaver Bank

Ingram 2.0 | 45.067 -63.604 | Upper Nine Mile River Hamilton 30.41 | 44.840 -63.706 | Beaver Bank

No name (~0.5

km NE of 1.54 | 45.069 -63.599 | Upper Nine Mile River Fenerty 66.38 | 44.830-63.718 | Beaver Bank

Ingram)

Three Cornered 11.5 | 45.009 -63.643 | Nine Mile River Horse Shoe 27.16 | 44.832-63.709 | Beaver Bank

Tooles Pond 2.5 | 45.011-63.666 | Upper Rawdon Wilson 10.96 | 44.813-63.701 | Beaver Bank

Storys 37.34 | 45.006 -63.675 | Enfield/Upper Rawdon Barrett 9.0 | 44.185-63.687 | Beaver Bank

McGrath Lake 77.46 | 45.001-63.703 | Upper Rawdon ggfr';tf)(s'z i 8.05 | 44.806 -63.683 | Beaver Bank

Fahey 6.86 | 44.995-63.682 | Enfield Beaver Pond 14.85 | 44.802 -63.654 | Windsor Junction

Carrigan 10.93 | 45.011-63.695 | Upper Rawdon Third 84.62 | 44.793 -63.634 | Windsor Junction/ Fall River
No Name

f(l‘;‘;z&gz'zypsum 512 | 45.087-63582 | MacPheeds Cor i Second 112.77 | 44.781-63.649 | aindSor Junction/ Lower
mine)

Brazil 2.78 | 45.106 -63.554 | West Indian Road First 82.09 | 44.772-63.663 | Lower Sackville

Whelan 6.78 | 44.980 -63.689 | Enfield Rocky 144.5 | 44.759 -63.621 | Bedford/ Lakeview/ Waverley
Jim Horne 29.43 | 44.967 -63.669 | Enfield Powder Mill 42.90 | 44.775-63.611 | Waverley

Rocky 17.63 | 44.993 -63.650 | Nine Mile River Three Mile 17.36 | 44.782 -63.625 | Windsor Junction/ Fall River
McLennan Mil 25.82 | 44.988 -63.642 | Nine Mile River m;’o”?;‘::e(mgs 5.70 | 44.779-63.621 | Windsor Junction

No name

gg[‘gﬁﬁfﬂdh‘ﬁn 404 | 44.998 -63.630 | Nine Mile River Muddy Pond 489 | 44.789-63.610 | Waverley

via North Brook)

Annand 7.24 | 44.953 -63.637 | Enfield Lake Thomas 113.40 | 44.801-63.609 | Waverley / Fall River

Fish 51.05 | 44.907 -63.582 | Oakfield Miller 125.80 | 44.817 -63.593 | Fall River
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Table 4: BoMont Watershed Lakes > 1 ha

Lake Location . Lake Location .
Lake Name Area(ha) | (Lat/Long) Community Lake Name Area(ha) (Lat/Long) Community
Whitebs 3.82 | 44.919-63.631 | Wellington Fletchers 10051 | 44.842 -63.611 | H'etchers Lake/ Fall River/
Wellington
Rocky (West of 3.23 | 44.922 -63.639 | Wellington Shubenacadie 188238 | 44.914 -63.598 Wellington/ Oakfield/ Enfield/
Grand) Grand Grand Lake
No name (NE of ) -
1.44 | 44.901-63.570 | Oakfield William 301.96 | 44.768 -63.586 | Waverley
Bennery)
Kelly 13.14 | 44.873-63.585 | Wellington Soldier 220.79 | 44.816 -63.571 | Fall River / Waverley
Bennery 50.42 | 44.894 -63.564 | Wellington Perry 6.24 | 44.796 -63.620 | Fall River
Sandy 19.40 | 44.993 -63.663 | Beaver Bank St. Andre 15.36 | 44.824 -63.634 | Fall River
Cranberry 7.60 | 44.889-63.680 | Beaver Bank Willis 8.06 | 44.794 -63.591 | Waverley
Golden 7.93 | 44.870-63.669 | Wellington Spriggs 5.02 | 44.786 -63.583 | Waverley
Crotched 9.79 | 44.871-63.661 | Wellington/ Beaver Bank Little Soldier 2.62 | 44.794 -63.564 | Waverley
Beaver Bank 68.54 | 44.858 -63.669 | Beaver Bank Granite 13.32 | 44.812 -63.553 | Fall River
Kinsac/ Wellington/ Beaver
Kinsac 168.05 | 44.825-63.652 | Bank/ Fall River/ Windsor Little Red Trout 4.12 | 44.814 -63.544 | Goffs
Junction
Unnamed i b/w
Tucker 32.65 | 44.840-63.685 | Beaver Bank Soldier and 7.22 | 44.827 -63.582 | Fall River
Till mands
Rasley 13.02 | 44.856 -63.698 | Beaver Bank Charles 138.61 | 44.723 -63.551 | Dartmouth/ Waverley
Duck 1 (N. of Shubie Canal
Tucker) ’ 3.67 | 44.847 -63.683 | Beaver Bank Greenway (not 24.09 | 44.741 -63.559 | Waverley
named)
Hawkin Hall 9.14 | 44.875-63.723 | Beaver Bank Un-named W. of 2.30 | 44.749-63.500 | Waverley
Lake Charles
Nicholson 40.12 | 44.904 -63.761 | East Uniacke Loon 76.20 | 44.701 -63.504 | Lake Loon/ Westphal
Savage 18.07 | 44.916 -63.770 | East Uniacke Cranberry 11.05 | 44.689 -63.49g | Dartmouth/ Cole Hor./
Westphal
Lewis 76.10 | 44.922 -63.779 | East Uniacke Skerry Ponds 4.33 | 44.784 -63.562 | Waverley

Halifax Water

BoMont WatershedSource Water Protection Plan

May 2017

Page32




Table 4: BoMont Watershed Lakes > 1 ha
Lake Location . Lake Location .
Lake Name Area(ha) (Lat/Long) Community Lake Name Area(ha) (Lat/Long) Community
Kelly Long lake 10.26 | 44.871-63.567 | Goffs/ Wellington Dark 1.82 | 44.901-63.560 | Goffs
Three Lakes 1.86
unnamed (N of 1.93 | 44.903-63.560 | Oakfield assoc. w. Sand 2.87 | 45.069 63513 | NNine Mile River/ Hardwood
Bennery) pits Lands (2)
3.42
Beaver 12.35 | 44.937 -63.467 | Devon Rocky 18.21 | 44.912 -63.476 | Oldham
Turf 50.00 | 44.897 -63.482 | Goffs Unnamed feeder 3.15 | 44.920-63.493 | Oldham
of Black Brook
Unnamed through
Rockhead 1.87 | 44.928 -63.479 | Enfield which Grambley 1.15 | 45.088-63.535 | MacPhees Corner
Br. runs
Unnamed; N of
Grand feeding 1.09 | 44.979-63.580 | Enfield Beaver Pond 1.20 | 44.846 -63.743 | Beaver Bank
Black Br.
Lisle 4.62 | 44.822-63.724 | Middle Sackville Springfield 81.20 | 44.813-63.738 | Middle Sackville
Unnamed more
like a river 1.06 | 44.878 -63.712 | Beaver Bank Nelson Pond 458 | 44.830-63.660 | Beaver Bank
through a bog)
Unnamed
Feeder pond to 1.06 | 44.837 -63.562 | Goffs Preeper Pond 2.32 | 44.850-63.549 | Goffs
Holland Brook
King 9.76 | 44.851-63.519 | Goffs Juniper 1.62 | 44.847 -63.532 | Goffs
Queen 4.60 | 44.850-63.515 | Goffs Preeper Big 13.60 | 44.836 -63.526 | Goffs
Rocky 4.60 | 44.812-63.537 | Goffs 3222{,‘2,‘““’: hb(E] 1.57 | 44.788 -63.642 | Windsor Jct.
Unnamed Unnamed in
adjacent N. 1.06 | 44.785-63.627 | Windsor Jct. Winley Estates 3.57 | 44.785-63.627 | Fall River/ Windsor Jct.
Three Mile Park
Unnamed (Full
of algae i 1.08 | 44.935 -63.547 | Enfield Unnamed bag-like 1.23 | 45.015-63.589 | Nine Mile River
difficult to see)
Cranberry 1.70 | 44.889 -63.680 | Beaver Bank Sandy 4.62 | 44.883-63.663 | Beaver Bank

Halifax Water
BoMont WatershedSource Water Protection Plan

May 2017 Page33



Table 4: BoMont Watershed Lakes > 1 ha

the east.

Fletcher)

Lake Location . Lake Location .
Lake Name Area(ha) (Lat/Long) Community Lake Name Area(ha) (Lat/Long) Community
Receiving Pond
from brook 1.84 | 44.749 -63.628
fromé
éhol ding Bedford Sullivan 2.52 44.882 -63.576 | Grand Lake
from Rocky
Lake Quarry 1.76 | 44.749 -63.621
(green)
Nomames 1.27 | 44.997 -63.607 Nine Mile River Lizard 1.19 44.835 -63.621 | Fall River
(connected to Unnamed (E. of
North Braok to 1.12 | 45.004 -63.606 | Nine Mile River the 1027 W. of L. 1.97 | 44.849-63.570 | Fletchers Lake
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WaterFlow Influences

Water flow rates in thBoMontwatershed area, particularly with respect to Shubenacadie Grand
Lake and Nine Mile Rivesubwatershed aredseeMap H: Restricted and Designated Land Use
Areason pager2) may be assessed by reviewing the East Hants Floodplain Mapping Study;
Final Report conducted by CBCL for the Municipality of East Hants in 20@withstanding

that reportpther keyinfluences onwater flowwithin the BoMontwateashed areanclude the
Shubenacadie Canal and theemsand reservoirsas described belaw

Shubenacadie Canal

The Shubenacadie River systows across a major drainage divide due to the cut from the
Shubenacadie Canal systenLake Charles which causes water to flow both northwards to
Cobequid Bay and south into Halifadarbour The Canal system was created in the eanily
1800s andhlso played significantrole inimpacing the hydrology of theBoMontwatershed
area. Moe details about the Shubena@m@analand its impactre described isection2.3.3
Shubenacadie Canal Systempages7.

Damsand Reservoirs

There ardour (4) manmade damis theBoMontwatershed areadicated through GIS data
(illustratedon Map E: Watersheds, Hydtogy, Elevation anddampling Point®n paget3), three
of which appear to be associated with Nova Scotia Power Inc. (NSPI)

adamo f f sHRaald in Bnfieldpurpose/affiliate unknown

1 adam and spillway associated with the Miller Lake NSPlgyayeneratingtation
reservoir, located in Fall River where the 118 Hwy. splits from theH\V@2,

1 adammed brooi North Beaver Bank, (creating a pond) running through the middle of
a power line corridor, 1.32km east of where the Beaver Bank Road crosses the power line
corridorNickolson Road, grivate and gatetbad and

1 adammeebff portion of BeavePond Brook north ofa major transmission station on
Brushy Hill Road in Beaver Bank arige samepower line corridoasabove. The latter
two are assumed to be associated with NSPI due to their placement on or near power line
corridors and

Bathymetry

The maximum dethsand surface areaf theBoMontwatershedirea headwater lakase28m
and138.thafor Lake Charles28.4m and301.8hafor Lake William, 14mand 113.36h&or
Lake Thomas, 11rand100.4hafor Lake Fletcher and6m and 1821.0h#&r Grand Lake
(including Little Grand lakefseebathymetry maps iAppendixl: Bathymetry of Headwater
Lakes inBoMontWatershed feaon pagel6?).

Water Budget

The water budget for thBoMontwatershed is currently unknown. As reported in the Nova

Scotia Watershed Assessment Project (NSWAP), there is a lack of watet infmigeation.

Water budgets are important not only for assessing the risk to available water now and in the
future, but also to calculate the flushing rates of lakes. Flushing rates help to determine the rate



of eutrophication, which is based on soil tgpprecipitation, evaporation, lake depth and land
arealt is recommended that the water budget foBoMont be calculated to help evaluate
future risks and impacts to theBoMont water supply.

Water Quality
Factors known to commonly influene&aterqualityin 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 use, bedrock
geology and soil type); and

1 pollution sources (poirdnd norpoint).

Water quality is discussed further in secto# Source Water Quality Monitoring Program
beginning on pag&38

2.2.7 Climate

The climate research stat®most relevant tBoMontarethe Stafield Halifax International
Airport; Mount Uniacke and Westphal which provides a range of locations throughout the
watershed area, Halifax Stanfield InternationapAit being the central locatiowestphal

being the most southerly and closest to thetcaasl Mount Uniacke being the highest elevation
area in the watershed.

The weather datdormalsbetweenl961 to 2010ndicates temperature in all three locations has
increaseaver this timeframealthoughmoresoat the airport and Mount Uniacke (0.5 degrees
C) than near the coast (0.2 degreest@al precipitation has decreaggy ~78mm)at the

airport, fluctuated in Mount Uniacke (i.e., increased between 1971 anc2068Amm then
decreasetly ~37mmbetweernl 981 and2010) and increasetby ~56mm)over this timeframe
near the coasWind speed at the airport decreased over this timeframe.

The inland portion of the watershed area, which is not as affected by the influences of the
Atlantic, experiences sligly warmer summers and cooler winters with much less wind exposure
than the coastarea Variations in temperature and precipitation are influenced in part by
proximity to the Atlantic coast and by latitude, as the data suggests.

Additionally, idownscalednodels of extreme precipitation events indicate that 100 year events
will become 50 year events by the year Z880ch that higher amounts of precipitation will fall

in a shorter period of time. These types of rainfall events have the potential tgp ignpaitt

water quality through erosion and sedimentation, which often accompanies such events, thereby
increasing the risk of contamination to drinking water supplies.

* DeRomilly and deRomilly Limited, Dillon Consulting Limited, Allen Bell Environmental Management Services, Cameron
Consulting, Environment Canada, h@eftural Development Innovations. September 2@@fiting to a Changing Climate in Nova
Scotia: Vulnerability Assessment and AdaptatrB pliefsite accessed March 9, 2015:
https://climatechange.novascotia.ca/sites/default/files/uploads/Adapting_to_a_Changing_Climate_in_NS.pdf
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Precipitation Response

Runoff rates are influenced by precipitation as just describeadng high water discharge times,
rock formations, such as exposed pyritic slate, can create water quality problems. When pyritic
slates are exposed to water and oxygen, sulphuric acid is produced which can lead to fish kills.
Peat moss can also creat@acconditions in lakes. Moreover, increased acidity causes
aluminum, cadmium, lead and other potentially toxic metals to leach into waterways.

2.2.8 Floraand Fauna

The main influences on regional vegetation are a unique combination of inland and coastal
climate conditions; sandy, acid soils; mixed drainage; extensive disturbance by fire and human
activities including former logging, agriculture, and mining practices; and current development.

Due to the size and diversity of tBeMontwatershed area, there amany species of flora and
fauna that exist within the watershed area.

2.2.9 Cultural and Social Environment

There aret3whole or partiacommunitieswithin the BoMont watershed argacludingtwo

First Nations communigs (Sipekne'katik (Indian Brook IR 14hd Sipekne'katik (Shubenacadie
IR 13)), as illustrated oMap F: Communitien paget4 and outlined irTable5: Communities
and Areas withilBoMontWatershed (including water areasi) page37.

Table 5: Communities and Areas within BoMont Watershed (including water areas)
Area (ha) of o "
Community Municipal Unit égerﬁé]huagii);*Whole ggmgnnlinity in if: g;%%??wmty
Barr Settlement East Hants 837.21 105.21 12.57
Beaver Bank Halifax 9023.70 8593.35 95.23
Bedford Halifax 4690.78 335.30 7.15
Belnan East Hants 1544.10 1252.40 81.11
Cole Harbour Halifax 1792.70 15.39 0.86
Dartmouth Halifax 7579.66 1335.91 17.62
Devon Halifax 11335.20 383.52 3.38
Dutch Settlement Halifax 3496.84 0.08 0.00
East Gore East Hants 2908.38 636.58 21.89
East Uniacke East Hants 8866.92 1183.51 13.35
- East Hants 789.94 782.58 99.07
msdale Halifax 849.07 744.08 87.63
Eni East Hants 6476.52 5919.12 91.39
nfield Halifax 2270.66 2270.66 100
Fall River Halifax 3770.60 3768.09 99.93
Fletchers Lake Halifax 632.54 632.54 100
Goffs Halifax 9212.98 4190.1 45.48
Gore East Hants 2318.54 120.89 5.21
Grand Lake Halifax 670.29 670.29 100
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Table 5: Communities and Areas within BoMont Watershed (including water areas)
Area (ha) of o .
Community Municipal Unit égﬁlé}huegi?;*wmle (Bigg(r)nnlinity in iﬁ (éfoi:/lcér:tmunlty
Hardwood Lands East Hants 4093.64 1770.45 43.25
(Sl:f’dfgﬂeBkggkk R 14 East Hants 1235.29 182.59 14.78
Kinsac Halifax 104.34 104.34 100
Lake Loon Halifax 762.53 219.91 28.84
Lakeview Halifax 194.70 194.70 100
. East Hants 878.53 81.86 9.32
antz Halifax 198.71 n/a n/a
Lower Sackville Halifax 1985.06 923.27 46.51
Mac Pheeds Co| EastHants 4418.55 1314.93 29.76
Middle Sackville Halifax 2603.51 872.89 33.53
Montague Gold Mines Halifax 985.97 364.54 36.97
Nine Mile River East Hants 8893.86 8893.86 100
North Preston Halifax 3928.90 8.54 0.22
Oakfield Halifax 1229.00 1229.00 100
Oldham Halifax 1138.01 893.31 78.5
Rawdon Gold Mines East Hants 3642.98 116.41 3.2
Sipekn¢®IBEt i | Halifax 397.00 397.00 100
South Uniacke East Hants 509.61 123.57 24.25
Upper Nine Mile River East Hants 3843.78 3733.74 97.14
Upper Rawdon East Hants 7689.31 5656.06 73.56
Upper Sackville Halifax 2333.26 388.07 16.63
Waverley Halifax 6076.80 3907.03 64.29
Wellington Halifax 5495.48 5495.48 100
West Gore East Hants 1196.12 16.95 1.42
West Indian Road East Hants 1848.96 1429.27 77.3
Westphal Halifax 856.70 54.96 6.42
Windsor Junction Halifax 956.35 956.35 100
* Si pekne d kadtaiegds in¢ludedvitiin2hpconimunities of Wellingtor389ha) and Enfield8 ha).
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Map A: Ecoregions, Ecodistricts and Ecosections

BoMont Ecoregions, Ecodistricts and Ecosections

BoMont Watershed Area

|:] Watershed Area Boundary
Ecosections (Topography)

- Drumlin
- Hummocky
P Hiny
- Ridges
- Smooth Flat
© L Wetlands

‘ Water

Ecodistricts
[s”#* 630 Ecodistrict Boundary

m 440 Ecodistrict Boundary
430 Ecodistrict Boundary

‘| 420 Ecodistrict Boundary
58885 410 — Rawdon/Wittenburg Hills
Ecoregions
Cape Breton Taiga (100)
Cape Breton Highlands (200)
Nova Scotia Uplands (300)
Eastern (400)
Northumberland/Bras D'Or (500)
Valley and Central Lowlands (600)
Western (700)
Atlantic Coastal (800)

" Fundy Shore (900)

v .L. 2" Y 3
Coordinate System: NAD 1983 CSRS UTM Zone 20N |
Projection: Transverse Mercator
Datum: North American 1983 CSRS

E::z ﬁiﬁ:ﬁz _sg%ggg -0000["y -5 produced by Halifax Water, May 2, 2017.
g: 0. 1. Boundary sourced from 2016 Nova Scotia Environment Watershed data modified by Halifax Water around the BoMont Intake Area.

Central Meridian: -63.0000 | 5’ g 3 Ecological Land Classification (ELC) data and topographical base layer from Nova Scotia Department of
Scale Factor: 0.9996 Natural Resources (NSDNR).

Latitude Of Origin: 0.0000 3. Water data sourced from Service Nova Scotia and Municipal Relations (SNSMR).

Units: Meter * This map is for informational purposes only and should not be used for legal, engineering, or surveying purposes.
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Map B: Bedrock Geology
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