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Groundwater – Resource at 
Risk


 

Not readily observed
• (out of sight – out of mind)


 

Not easy to measure
• (complex flow in fractured rocks)


 

SLOW!  And Fast!
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Sources of Groundwater 
Contamination


 

Point Source


 
Non-Point Source



Water Resources 
Management 

Division

Department of 
Environment & 
Conservation

Point Source Contamination:


 

On-site septic systems


 

Leaky tanks or pipelines


 

containing petroleum products


 

Leaks or spills of industrial 
chemicals at manufacturing 
facilities



 

Underground injection wells 
(industrial waste)



 

Municipal landfills


 

Livestock wastes


 

Leaky sewer lines


 

Mill tailings in mining areas


 

Sludge disposal areas at 
petroleum refineries



 

Land spreading of sewage or 
sewage sludge



 

Graveyards


 

Road salt storage areas


 

Wells for disposal of liquid 
wastes



 

Runoff of salt and other 
chemicals from roads and 
highways



 

Spills related to highway 
accidents



 

Asphalt production and 
equipment cleaning sites



 

Chemicals used at wood 
preservation facilities
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Non-point sources

• Fertilizers on agricultural land
• Pesticides on agricultural land and 

forests
• Contaminants in rain, snow, and dry 

atmospheric fallout
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Source: Groundwater Sustainable Development in Canada, 2008
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
 

“Capture Zone” refers to the three- 
dimensional region that contributes 
the groundwater extracted by one 
or more wells



Water Resources 
Management 

Division

Department of 
Environment & 
Conservation



Water Resources 
Management 

Division

Department of 
Environment & 
Conservation Source: USGS



Water Resources 
Management 

Division

Department of 
Environment & 
Conservation Source: USGS



Water Resources 
Management 

Division

Department of 
Environment & 
Conservation

Overall Strategy for Delineating Contribution Areas in Bedrock Aquifers

Initial Conceptual 
Model

Delineate 
Contributing area

Do you wish to refine 
model/delineation?

No

Best Estimate 
of contributing area

Yes

Hydrogeologic
Assessment

•Hydrogeologic Mapping

•Water-level and 
Streamflow 
measurements

•Aquifer Testing

•Tracer Testing

•Analytical Flow Model

Refine 
Model

Conceptual Model Refinement Loop

Source: USGS WRI 95-4033
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Components of a 
Hydrogeologic Assessment


 

Hydrogeologic Mapping


 
Water-level and Streamflow 
measurements


 
Aquifer Testing


 
Tracer Testing


 
Analytical Flow Model
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Lineament Analysis –


 

Lineament analysis is based on the 
identification of aligned topographic 
features (potential fracture traces) 
on the land surface using aerial 
photographs and other remotely 
sensed imagery. 
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Water Level and Stream flow 
Measurements 


 

Needed to define local groundwater 
flow direction


 
Ideally, can show preferential flow 
direction near well(s)
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Aquifer Test Analysis


 

an aquifer test (pumping test, slug 
test, constant-head test) is a 
controlled field experiment used to 
estimate hydraulic properties of an 
aquifer system such as 
transmissivity, hydraulic 
conductivity and storativity (storage 
coefficient).
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Tracer Tests


 

Tracer tests are used to "trace" the 
path of flowing water. 


 
The most common tracers used in 
groundwater studies are:
• fluorescent dyes such as fluorescein 

and rhodamine-WT 
• halides such as chloride, bromide and 

iodide 
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Analytical Groundwater Flow 
Model


 

Groundwater models describe the 
groundwater flow and transport 
processes using mathematical equations:
• the direction of flow, 
• geometry of the aquifer, 
• the heterogeneity or anisotropy of sediments 

or bedrock that form the aquifer


 

an approximation and not an exact 
duplication of field conditions
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Why do we need wellhead 
protection?


 

Safeguard drinking water supplies


 
Manage groundwater resources – 
quality and quantity


 
Integrate with land-use planning


 
Preventative


 
Enforcement
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Designation process


 

Application from Town or LSD


 
In-house, designate proposed area


 
Process through Interdepartmental 
Land Use Committee


 
Notice of Wellhead Protection – with 
details


 
Guidance provided to community
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Large town/Small town 


 

Larger towns-
• Studies to 

evaluate aquifer 
system

• Define area based 
on hydrogeology 
and recharge 
areas

• May designate up 
to three zones


 

Smaller towns-
• No studies 

(costly), little data 
available

• Pump test data?
• Area of protection 

around well, 
based on 
population, other 
criteria
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Benefits


 

Permit required from WRMD for 
development activity in protected 
area


 
Town can oversee development in 
vicinity of well(s) to ensure 
protection of resource
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Thank you!

How to reach us:

groundwaterinfo@gov.nl.ca
dorotheahanchar@gov.nl.ca
titiapraamsma@gov.nl.ca

ericwatton@gov.nl.ca

mailto:groundwaterinfo@gov.nl.ca
mailto:dorotheahanchar@gov.nl.ca
mailto:titiapraamsma@gov.nl.ca
mailto:ericwatton@gov.nl.ca
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