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Career Experience

Å 8 Years Contractor

Å 20 Years Consultant 

Å Ontario, Alberta, Manitoba, Nunavut, Labrador

Å Barbados, Honduras, Mozambique

Å Potable Water

Å First Nations and Municipalities

Å Well Analysis and Rehabilitation

Å Irrigation Supplies

Å Construction Dewatering

Jim Baxter, P.Eng.



Who is Here ÅRegions ïNorth or South

ÅGroundwater or Surface 

Water or both

ÅOperators or Community 

Leaders  

ÅAnyone going to Source 

Protection Seminar in 

June



Drinking 

Water 

Supply

Outline
ÅGroundwater or Surface 

Water

ÅGroundwater advantages 

and disadvantages

ÅExploration

ÅConstruction

ïIdeal Groundwater System

ÅOperation

ÅMaintenance



Water Sources:

Groundwater and Surface Water



Surface Water

ÅRelatively young water 

ÅRain from yesterday

ÅSnowmelt from last month

ÅWater that has been in a 

lake for several years 

maybe.

ÅDeeper lakes older and 

colder

ÅShallow lakes warmer and 

younger



Lakes and 

Rivers

Lakes and Rivers great 

quantity in Ontario

Water quality typically good 

due to 1m of water falling as 

rain or snow each year

Quality can change day to 

day and season to season



Lakes and Rivers

ÅLakes and Rivers are home to living 

creatures with bodily functions

ÅWater contains bacteria and solids 

that require removal before drinking



Groundwater

Advantages

ÅOld is Good!!

ÅGroundwater tends to be 
older the deeper you drill

ÅShallow Young

ÅDeep Old

ÅVery deep too old

Bacteria typically die 

in less than a year



Groundwater 

Disadvantages

ÅOld is Bad!!

ÅWhile in the ground water 
dissolves the rock 

ÅLonger in the ground the 
more dissolved solids

ÅIron

ÅManganese

ÅHardness

ÅSulphur

ÅTaste



Groundwater 

Treatment

ÅFocuses on removal of 

minerals

Åiron (red)

ÅManganese (black)

ÅHardness

ÅSulphur

ÅNatural gas



Looking For Groundwater - Exploration



Aquifer versus 

Aquitard

ÅAquifer is a layer that has 

connected spaces that 

transmit the water 

(gravel/cracked rock)

ÅAquitard is a layer that 

prevents groundwater 

movement (Clay/Shale)



Well 

Exploration

Same Process Everywhere

ü Review Existing Data

ü Test Existing Wells 

ü Complete Geophysics

ü Select Drilling Method

ü Select a Driller

ü Drill a Test Well

ü Drill Production Wells



Well 

Exploration

Existing Data Sources 

ÅProvincial Databases
ÅMOECC Well Records

Å OGS Mapping

Å Agency Staff

ÅRegional Reports
ÅSource Water Protection 

Assessment Reports

Å 2000 - 2006Groundwater Studies 

ÅLocal Reports
ÅSite Specific Hydrogeology 

Reports

Å Surface Geophysics



Overburden or Bedrock



Bedrock in Canada



Southern 

Ontario 

Bedrock

Sedimentary (Soft) 

Bedrock south of 

Georgian Bay to East 

End of Lake Ontario

Igneous (Hard) Rock 

Bedrock in the north



Southern Ontario 

Sedimentary (Soft) Rock

Michigan Basin



Western Sedimentary Basin 

Sedimentary (Soft) Rock



Northern Ontario Bedrock


