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Executive Summary

Background
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water supplies. Th€lean Water Act, 2006 one piece of this legislation. Essalty, the Act

requires communities to develop scienbased protection plans for their existing and future

drinking water sources.

This Assessment Repasgthe foundation ofthe Source Protection Plan for the Hamilton
Region Source Protection Area. The Area comprises lands within the municipalities of the
City of Hamilton, the Township of Puslinch/County of Wellington, and the Town of
Grimsby/Niagara Region. It martially served by two municipal drinking water systems
located within the Source Protection Araad operated by the City of Hamiltorpartially by

a municipal system in the neighbouring Niagara Peninsula Source Protection Area, and
partially by private services.

1 The Whodward systemand neighbouring Grimsby system takeater from Lake
Ontario and distributet to approximately 96.percent of the population within the
Hamilton Region Source Protection Area

1 The Greensville wellystem situated within Middle Spencer €2k, a subwatershed
of the Spencer Creek watershed, ser@d33 percent.

1 The remaining nearly 3 percent of the population rely on private systems, including
wells and cisterns.

Significant Findings

Building upon an analysis of the characteristics of Hamilton Area watersheds, water budgets
were completed to assess the availability and use of water supplies within the Area. Water
guantity stressassessments were then completed to identify areas reqgiffurther study.
Finally, threats to water quality from ongoing, potential, or past activities were identified,
and the associated risks were assessed.

1 Existingstresses on surface water quantityThis Assessment Report identifiés
subwatersheds that r@ significantly stressed anél that are moderately stressed
based on monthly demand on the available surface water supply. niineicipal
surface water intakes in the Source Protection Aaea located in Lake Ontario and
not within these stressedsubwatesheds Therefore, under the&Clean Water Act
2006,these 14 stressed subwatersheds not warrant further study.

1 Existing stresses on groundwater quantity:This report also identifies three
subwatersheds that are stressed based on monthly and/or annual demand on
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available groundwater supply. These include the Middle Spencer Creek
subwatershed, in which the Greensvitteinicipalwell systemoperates.

1 Future risks to groundwater quantity: Based on the findings of the stress
assessment, an assessment of the risks from overuse, drought and reduced recharge
on the Greensville municipal wells was completed. The risk of having water quantity
issues is .

i Existingstresses on source water qualityNeither of the two municipal drinking
water supplies within Hamilton Ren Source Protection Area hagisting water
quality issues that could render the supplies unusaBlso, neither water supply
exhibits asignificantthreat due to conditions resulting from past land use activities.

1 Existing and future risks to source water qualityOnly within the Greensville
wellhead protection ares are vulnerability scores high enough to pose potential
significant threats tgroundwaterquality. Existing ativities that could cause an issue
at the welb are associated witlsewagesystems The numbers of occurrences tbiis
drinking water threat in the Hamilton Area are documented in Section 7 of this
Assessment ReporiModellingresults also show existing risks to Lake Ontario water
quality from activities occurring withirand outside the Hamilton Region Source
Protection Aea.

Follow Up
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1. INTRODUCTION

In this section:
¢! ONAST 20SNPASY 2F (GKS KAAZG2NE VYR &GN
drinking water

}r-this-section:

—< r

1.1 The Sourcé’rotection Planning Process

In May 2000, seven people died and over 2,300 became ill in Walkerton, Ontario as a result

of a contaminated municipal water supply. This tragedy sparked a major government inquiry
KSFRSR o0& WdzadAOS 5 Shigilighted theheedl 16 yratdekbhe bedlth of A v |j dzA
hydFNA2Qa NBaARSyida o6& LINRPGSOUAY3 (KS LINRO.
hQ/ 2yy2N) AdadzSR | fAad 2F NBO2YYSyRIGAZ2YyaAZ
passed new legislation to safeguardiDh N&A 2 Q&4 RNXA Y | A YGeapWaieSAdS, & dzLJLJ
2006 is one piece of this legislation. The Act sets out to protect existing and future sources

of drinking water, and thereby protect public health. It is the first step imuti-barrier

approachto reduce the risks associated with water contamination and decreasing supplies

(see Figure 1.1)

TheClean Water Actequires communities to develop collaborative, locally driven, science
based protection plans for their existing and future drinking wategppdies. The resulting
Source Protection Plans reflectwaatershedbased approach tarinking water protection.

This approach works to protect surface and ground waters and focuses on maintaining a
sustainable supply of clean water. Such focus reducesedti@ce on water treatment and,

as part of the multbarrier approach, helps to decrease risks to drinking water quality and
guantity.
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Figure 1.1The multibarrier approachKederaiProvinciatterritorial-Committee,
2002 onservation Ontarjo

1.2 The Assessment Report and its Focus

Under theClean Water A¢tSource Protection Areas and Regions were formed as the basis

for source protection planning and the development of Assessment Reports. The findings
within these reports form the foundation f@ I OK ! NB I Qa { 2 dA®Haltoa N2 (G S O
Hamilton Source Protection Region is one of 19 similar Regions or Areas involved in this
process and consists of two Source Protection Areas: Halton Region and Hamilton Region
(see Figure 1)2

The Hamilton Bgion and the Halton Region Source Protection Areas are generally equivalent
to the watersheds managed by the two Conservation Authorities: Hamilton Region
Conservation Authority (Hamilton Conservation Authority) afthe Halton Region
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Conservation Authort (Conservation Halton), respectively. However, there are minor
adjustments to watershed boundaries to reflect better the drainage within those
watersheds. This Assessment Report focuses on the Hamilton Region Source Protection Area.
A corresponding reporaddresgs the Halton Source Protection Area. (Note: within this
report, the Source Protection Area or Hamilton Area refers to the Hamilton Region Source
Protection Area unless otherwise identified.)

The first stage in preparing this Assessment Reportamaassessment of the characteristics

2F GKS 1 I YAfG2y I NBFIQa o6 iSNBAKSRa® . dzAf RAy 3
assess the availability and use of water supplies within the Area. Water quantity risk
assessments were then completed to identifie@s requiring further study. Finally, threats

to the quality of the water supplies from ongoing, potential, or past activities were identified,

and the associated risks were assessed.

All studies and assessments described in this report have been cadpleiowing the
provincial legislation and guidance of tiMinistry of the EnvironmentConservation and
Parksand-Climate-ChangeOntario Regulation 287/0€¢ General, andhe 2017 Technical
Rules-Assessment-Report{Smith.—200@hich outline all the requirements for completion

of Assessment Reports. In addition, all maps have been completed using the symbology
required.
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Figure - Halton-Hamilton-Source Protection RegldHSPR
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This report was written for the generadformation andunderstanding of the public. For the
legislated definitions, methods and general requirements for source protection
assessments the reader is referred to the Act, regulatignand technical rules

N a ANANA S\ A ao ala 2 alala AAANA aldaiva alalliVialiva' a)
I ERARARA L Vo an et A oS S RAA N

The HaltorHamilton Source Protection Plans introduce policies that will be used to address
the risks to drinking water supplies. In particular, the Plans address the activities identified as
exising orpotential threats within the Source Protection Area.

1.3 Participants in the Planning Process

The Source Protection Planning process is open and transparent with many opportunities for
government, private sector, and community participants to provide input. The Source
Protection Committee for Haltehlamilton Region oversees the development of tloeiiSe
Protection Plans for its two Source Protection Areas. This committee is comprisedeof
stakeholdersand a Chaiwho live or conduct business within the Source Protection Areas.
The membership consists of offeird municipal, onethird industrial/coommercial, and one

third general public representation. The Haltblamilton Source Protection Committdmas
included representatives from the following stakeholder sectors:

municipal

agricultural
aggregate

home builder
commercial
environmental
publicinterest at large

=2 =4 -8 -8 -4 -4

Representatives fromhe municipalities and Conservation Authorities that have lands within
the HaltonHamilton Source Protection Region have worked cooperatively to complete the
assessments necessary to produce this report. Conservhitidtion is the lead agency for this
program. The agencies involved include:

The City of Hamilton

TheCounty of Wellington

The Township of Puslinch;

The Regional Municipality of Halton
The City of Burlington

The Town of Oakville

The Town of Milton

TheTown of Halton Hills

The Region of Peel

=4 =4 4 -4 -4 -4 _-5_-5_-°9
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1 The City of Mississauga
1 ConservatiorHalton
1 Hamilton Conservation Authority

Technical experts undertook a critical review of the study methods used in the assessments
and their results. They reviewed the water budgevaluation and water quantity risk
assessment, the delineation of vulnerable areas, and the assignment of vulnerability scores.
Halton-Hamilton Source Protection staiSed the direction and comments received from the
peer reviewers and other stakeholdeto improve the assessment process and to benefit the
source protection program.

HaltonrHamilton Source Protection stafbnsulted the neighbouring Source Protection Areas

¢ Niagara RegignGrand Riverand Credit Valleyg throughout the development of His
report—andeport andaddressed our common interests. The assessments completed in each
Source Protection Area used scientific methods appropriate for the local area. Thus, the use
of different methods to complete the required assessments can result in differences in the
study outcome and the interpretation and use of the products developed. Hence, caution is
advised if comparisons are made.

The municipalities and Conservation Authorities that extend around the Canadian side of
Lake Ontario from Niagara to QuintegvirenmentCanad&nvironment and Climate Change
Canada the Ontario Water Works Research Consortiuand the Ministry of the
Environment and Climate Changeorked together to understand risks to Lake Ontario
source water. The working groupas called the Lake OntariCollaborative. Consultants
were retained to undertake studies that focused on watershed impacts to the lake water,
existing water quality concerns, and on the cumulative impacts in the nearshore
environment.

Consultation with the neighbouring Source Raction Areasand the Lake Ontario
Collaborativecontinued through the development of policies to reduce risks to drinking
water. This wilkassist in encouraging a consistent policy approacladjoining areas.

Many stakeholders beyond thsectors represented on the Source Protection Committee
have provided input into the watershed evaluation and risk assessments summarized within
this report. The Committee gratefully acknowledges their input. The consultation process on
the required technial studies and development of this Assessment Report began in 2006. It
continued throughout the next stage of Source Protection Planning, the writing of policies to
address the identified threats, and the production of the Source Protection Plan. Intorder
promote twoway communication, the Committee invited residents, business owners,
municipalities, conservation authorities, and other stakeholders to participate in the process.
Appendix A summarizes the consultatiand collaboratiorprocesgsfollowedto date.
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2. HAMILTON REGION SOURCE PROTECIREGN

In this section:
9 The location of the Hamilton Region Source Protection Area
1_An overview of its physical and human geography

The Hamilton Region Source Protection Area encompasses about 447 sdosretriels of

land at the western end of Lake Ontario. It is a long thin Ambaut 52 kilometres in length

and typically about 11 kilometres wide. The Source Protection Area stretches from the
Township of Puslinch in the northwest to the Town of Grimsbthéneast and is primarily
within the City of Hamiltonln addition, because it juts up to 11 kilometres into Lake Ontario
to the international border, theAreaincludes approximately 130 square kilometres of Great
Lakes water (se@ppendix Higures 1.2 and 2.1

The Hamilton Area is slightly smaller than the watershed managed by Hamilton Conservation
Authority due to a realignment of the boundaries between Ssmwation Authorities. Ais
realignment was necessary to reflect better the drainage patterns and the extension of the
in-water area to the international boundary in Lake Ontario. The Hamilton Region Source
Protection Area borders:

Grand RiveBource Protection Area to the west and southwest;
Halton Region Source Protection Area to the ne#st,

Niagara Region Source Protection Area to the southeast; and
Lake Ontario to the east.

= =4 -4 =9

Five upper and lower tier municipalities have lands witthe Source Protection Area;
however, only the City of Hamilton (Hamilton) operates municipal water systems within the
Source Protection AreaPortions of municipalities located within the Source Protection Area
are supplied water fronthe Grimsbywater system located irthe neighbouringNiagara
Peninsula Source Protectidkrea. In total these municipal water systems supply 97 percent
of the population within the Source Protection Area with reliable, clean drinking waser (
Table2.1).

The Hanilton Region Source Protection Area consists of four relatively large and 15 small
watersheds. The headwater areas of three of the large watershesisencer Creek, Red Hill
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Creek, and StoneBattlefield Creeksg form the majority of the surface water divide
between this and neighbouring Source Protection Areas. The city core of Hamilton makes up
the Urban Hamilton Core watershed where storm sewers are the conduits of water flow. Of
the 15 small watersheds, 14 are located in the southern end of the watdrbletween the
Niagara Escarpment and Lake Ontario.

Figure 2.1 Hamilton-SPA

Versien3-1,October 2047— 10
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The final small watershed is the Urban Hamilton Beach Strip, which lies between Lake
Ontario and Hamilton Harbour.

Table2.1 Hamilton RegioiSource Protection Area Upper and Lower Tier Municipalities

Area Within .
. Population in Percentage of
Hamilton o
. . Source Population in Source
Upper Tier Lower Tier Source . :
Municipality Municipality Protection PSSR Protec_tlpn ARl
Area Area ! Municipal Water
2
km?] Supply

County of Township of 139
Wellington Puslinch 19 409 0
Regional
Municipality of Town of Grimsby 1.47 407- 557 17
Niagara
City of 455,931
Hamilton 25429 464,794 97

Notes: 1. Populations are based on Statistics Can@dpulation Census 261.
2. The municipal water system supplyittte Town of Grimsby and portion
of the City ofHamilton is not located within the Source Protection Area.

;
rtion of
gl G4SN Ay

2.1 PhysicalGeography

Landform patterns, soils, geologgnd land cover influence the quantity, movement, and
quality of waterflowing through the Source Protection AreBherefore, an understanding of
the natural physical characteristics of the Area is fundametdathe assessment of its
drinking water sourceddalton-Hamilton Source Protection stadssembled existing data for
each of these characteristics from known sources.

2.1.1Physiography and Surficial Geology: Landforms

The landforms in theHamilton Region Source Protection Area grémarily the result of
glacial activity that took place in the Late Wisconsinan period, ending about 10,000 years
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ago. During this period, the Laurentide Ice Sheet advanced and retreated in response to the
climatic conditions of the time and helped to shape the landscape that exists today.

Duringdeglaciation_the Laurentide Ice Sheet split intobesthat occupied the existing Great
Lakes basins. The Ontario Lobe advanced over the Hamilton Region Source Protection Area,
scouring or smoothing the bedrock surface. It left behind the rock, sand, silt, and clay debris it
carried. When the ice melted, ladgzolumes of meltwater flowed through channels, eroding the
underlying bedrock and depositing sand and gravel. Meltwater also filled depressions in the
land surface and formed ponds. Various physiographic regions formed according to the ways in
which the gdiment was deposited. The following paragraphs outline and discuss the regions
that fall within the Source Protection Area. These regiargsillustrated inAppendix Heigure

2.2.
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Niagara Escarpment

Niagara Escarpment at Spencer Gorge

The Niagara Escarpment is the most dominant physiographic feature in the Hamilton Region
Source Protection Area. Regionally, it extends from the Niagara River to the Bruce Peninsula
and continuesthrough the Manitoulin Islands. Thescarpment exists becae of the relative
resistance to erosion of its hard upper rock and the more easily eroded softer rock beneath.
Over time, water eroded the softer rocks, which caused the upper rocks to break off,
maintaining the steep cliff face with slopes of rubble @&t base. The process continued
moving theescarpment in a westward direction. This erosion occurred prior to the last
glaciation, and it represents a gap in time between the formation of the underlying shale
bedrock and the deposition during glacial timktle soil overlying it. The steep cliff face of

the Niagara Escarpment parallels the Lake Ontario shoreline, reaching heights of
approximately80 m.

Reentrants

There are two notable breaks, called-eatrants, in the escarpment within the Hamilton
Souce Protection Area: the Red Hill Valley and the Dundas V&legntrants are valleys
pointing into the escarpment face. These valleys eroded prior to the Wisconsinan glacial period.
Former rivers had sufficient water flow and long periods of time taerte deep valleys, and
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subsequent glacial activity and the streams that occupy the valleys today have further modified
them.

Iroquois Plain

Lake Iroquois formed as the glacial ice receded from the Lake Ontario Basin. The lake occupied a
larger area than the current Lake Ontario and had higher water levels. Within the Hamilton
Source Protection Area, shoreline cliffs and beaches are located &ho kilometres inland at

the base of the Niagara Escarpment. These features mark the edge of the former lake at its
maximum size. This physiographic region, known as the Iroquois Plain, extends around the
shore of Lake Ontario from the Niagara Riveth® Trent River. Typically, the plain is covered in
layers of fine silty sands that formed the former lake bottom.

Barrier Bars

Within the Hamilton Region Source Protection Area, there are two significant sand bars at the
western end of Lak®ntario. These bars are former beaches of Lake Iroquois. The easterly

Burlington Barrier Bar separates Hamilton Harbour from Lake Ontario and has been developed
as a major transportation route occupied by the Queen Elizabeth Way and the Burlington

Skyway.The bar has also been developed for urban land uses including housing, light
industrial/commercial uses, and parkland. The Burlington Canal breaches this bar where a lift
bridge facilitates access to the harbour by large oegaing ships.

Verston-3-4October 2047+— 14
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=ere22 Physiagranhy
The westerly Hamilton Barrier Bar separatdéamilton Harbourfrom Cootes Paradise. It is a
major transportation corridor, occupied by Highway 403, York Boulevard, and numerous rail

tracks. DesjardmCanal breaches the bar.

G Ve AN AR

\ .y - SRS AT ROERY Y ) L B R o
Barrier barsand reentrants (Landsat 7 Orthorectified Imagery over Canada,
Level 1, 1999

Flamborough Plain

The northern portion of the Source Protection Area is in the physiographic region known as the
Flamborough Plain. Soils overlying the dolostone bedrock are thin and bedrock outcrops are
frequent. Drumlinsare scattered across the region, oriented primaitlya westeast direction

and in line with the direction of ice advance. The Wentwdrilhwas deposited in this area. It is
primarily sand, with small pieces of the underlying carbonate bedrock. In some locations, it
contains many boulders. The drumliae also comprised of Wentworth Till. This area has poor
surface drainage, which results in numerous wetlands, areas of ponded water, and the
accumulation obrganic soils.

Norfolk Sand Plain

Between the Flamborough Plain and the Dundas Valley lies the physiographic region referred
to as the Norfolk Sand Plain. This plain of silts and sands extends southwest to Lake Erie. It
formed as a delta in Lakes Whittlesey and Warren, both of which existéhe Lake Erie

basin during glacial times (see Figure 2.3).
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Figure 2.3 Extent of Lake Whittlesey during melting of the Ontario ice lobe
(Chapman and Putnam, 1984)

Haldimand Clay Plain

The southern portion of the Source Protection Area is included in the Haldimand Clay Plain.
This physiographic region covers much of the Niagara Peninsula to the south. It is
characterized by a clay and silt plain that is gently sloping toward LakeThBdaesediment

was deposited at the bottom of Lake Whittlesey. This glacial lake occupied a larger area than
the existing Lake Erie basin.

Moraines

The position of moraines in the Source Protection Area represents a pause in the recession of
the glacialice lobe and the deposit of the debris that the ice was carrying. The northwestern
extent of the Source Protection Area lies adjacent to the southern extent of the Galt
Moraine, one of the moraines included in the Horseshoe Moraines physiographic regen. D

to its elevated topography, it divides the surface water drainage between the Hamilton
Region and the Grand River Source Protection Areas.

Lying north and south of the Dundas Valley are a group of seven ridges called the
Waterdown Moraines. These moras are made of Halton Till and are only partially located
within the Source Protection Area. North of the Dundas Valley, the moraines are silty, stony
till, partly covered with sanddepositedat the edges oformer lakes South of the valley,

two of the ridges exist. The Vinemount Moraine lies close to the brow of the Niagara
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Escarpment while the Niagara Falls Moraine lies along the southern extent of the Source
Protection Area. The Vinemount Moraine is made of clayey till while the Niagara Falls
Morainecomprises sands, gravel, and silt.

A large kame exists at the head of the Dundas Valley above and belogsthgpment. A
kame is a hill formed by the deposition of sand and gravel in layers that was carried by
flowing water off the adjacent glacier.

Esker

One esker exists within the Hamilton Region Source Protection Area. An esker is a long,
winding, narrow ridge of sorted sands and gravels. These formed when sediments were
deposited in a stream flowing within or beneath the glacial ice. 8sleer is located in the
CtlYO2NRdzZAK / NBS] &adzwgl 6 SNEKSR 2F (GKS {LISyOS
two branchesand stretchesabouttwo kilometres in length

2.1.2Bedrock Geology: Rock Formations and Landforms

RockFormations Period | Group | Formation/Member
Sedimentary rocks of Upper Ordovician and Low: Guelph
Silurian age, approximately 460 to 420 million yea S | Eramosa
old, underlie the Hamilton Region Source Protectio £ | GoatIsland
. (&)
Area. The sediments that make up the rocks we S [ Gasport
deposited in horizontal layers in shallowland Rochester

seas. The composition of the rock of each layg .
varies due to the environmental conditions wher Irondequoit

the sediments were deposited. Each layer wa S | Rockway
deposited on top of the last, making the uppermos = :

. = | Merritton
layer the youngest. Millions of years may hav (@)

passed betwen the periods of deposition recorded Thorold
in the rocks due to erosional activity of water or ice
Figure 24 shows the layers that make up the
stratigraphy of the Source Protection Area, and th Cabot Head

Grimsby

following paragraphs describe the formations fron - 5

oldest to youngest. Although the layers of roc| .8 S | Manitoulin
originally were depqsited as horizontal beds, thi 2 © Whirlpool

rocks have since t#d downwards towards the —% O

southwest and were eroded at ground surface .g

Thus, Figure 8. illustrates generally where each 'g Queenston
rock formation is the uppermost bedrock unit. 'g

Ordovician aged Queenston Formation Figure 2.4 Sedimentary rocks of the

The surficial bedrock lying below the Niagare Area in sequence from oldest at the
Escarpment within the Source Protection Area is the bottom to youngest at the top (basec
on Brunton and Brintnell, 2011).

Versien3-1,October 2047— L/
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Queenston Formation. It comprises easily weathered, red shales with siltstone. This formation is
about 140metres thick within theSource Protection Area. Ice movement and water flow (from
beneath or in front of the melting igehas eroded the shale over hundreds of thousands of
years. This erosion has left an irregular bedrock surtamer the City of Hamilton core and
underlying the erodedundas Valley.

Versien3-1,October 2047— 18
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Figure 2.5 Bedrock-Geology
Silurian aged rocks

Silurian aged bedrock formations lie exposed on the cliff face of the Niagara Escarpment. They
were deposited on top of the eroded surface of the Queenston shale. Ongoing studies of these
rock layers suggest that revisions to the previously accepted Bg@uence are necessary.
Correlation of the rock units of the Niagara Escarpment with the rock units of wddéswny ork

and Ohio is being donkbased on the relative position of the layers and the typegossils
preserved in the rock. The Ontario Geatad)Survexompletedthe studies, which focus on the
rocks overlying the shale of the Cabot Head Formation (see BramidrBrintnell 2011). The

rock sequence, illustrated in Figure 2.4 and used in the discussion below, is consistent with the
proposed fomation name revisions. The existing formation names are mentioned in the
discussion to assist with the transition.

Whirlpool Formation

Lying on top of the Queenston Formation, the Whirlpool Formation comprises light grey to
white sandstone containinguartzand calcium carbonate. It is approximately four metres thick
in the Source Protection Area.

Manitoulin Formation

The overlying Manitoulin Formation is a blgeey to brown, thinly layerediolostone and
contains many fossil§his formation does not exist south of Hamilton and, therefore, is quite
thin in the Source Protection Area.

Cabot Head Formation

The Cabot Head is a regional formation extending throughout southwestern Ontario. In the
Source Botection Area, it has a thickness of between 10 and 15 metres. It is composed of
greengrey and red shale and dolostone.

Grimsby Formation

The Grimsby Formation consists mainly of red shale with sandstone beds. It is about two metres
KA O]l | (s Corfiets lahdAnkreageQ in thickness toward the southeast. The Grimsby

C2NXI GA2Y LAYOKSA 2dzi 2dzald y2NLIK 2F /€ LILAaA

portion of the Source Protection Area.

Thorold Formation

The overlying Thoroléormation is a grey to white sandstone with some beds of green, silty
aKFtSad ' IFAYysS (GKAA dzyAlG Aa loaSyid y2NIK 27

-
-
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Bedrock layers from Grimsby (at base) through Goat Island Formatibni 5 S @At Q&
Punchbowl, Hamiltonphoto credit: City of Hamilton)

Merritton Formation

Because the Grimsby and Thorold Formations are absent in the northwestern portion of the
Source Protection Area, the Merritton Formation overlies the Thorold Formation in the east and
the Cabot Head Formation in the northwest. The Merritton Formation,caleith the Rockway
Formation, previously has been identified as part of the Reynales Formation. Brett and others
(1995) noted that, based on the relative positions of the rock units and on the fossils the units
contain, the term Reynales should not be usedescribe these units. The Merritton Formation

is only about one metre thick in the Source Protection Area and is made up of a distinctive,
bioturbated, pinkishbrown dolostone with dark shale marking distinct layers. The lower layers
are rich in pyritgcomposed of iron disulphide) and contain black phosphate pebbles.

RockwayFormation

The Rockway Formation consists of abone-metre thick greenishgrey dolostonewith thin
layers of shale. As explained above, the rock was previously described a$ tharReynales
Formation, lying below the unsubdivided Amabel Formation. The Rockway Formation
contains pyrite and few fossils.













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































