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Background

= Who drinks groundwater?
e 35-40% of municipal supply

e ~100% of unserviced
homeowners/cabins

= Goals for this talk

e Understand groundwater flow and how
groundwater Is susceptible to
contamination
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How does water infiltrate?

GRAVEL

= Gravity!

= But what Is
stopping
Infiltration?
e Porosity

* Preferred
pathways

SAND
SILT Clay
_l invisible at
this scale
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How does water infiltrate?

Porosity Preferential Pathways Preferential Pathways

Sand and gravel Igneous rocks Limestone

Intergranular Crevice Solution
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L) BEDROCK GEOLOGY

Newfoundland and Labrador

Nain Intrusive Rocks Appalachian Orogen
Province

Ordovician to Carboniferous Devonian to Carboniferous
| Subaerial, lacustrine, fluvial and deltaic
clastic sedimentary rocks; minor limestone
Silurian

| Shallow marine and subaerial clastic sedimentary
\ _] rocks; volcanic and volcaniclastic rocks

Granitic and gabbroic

Proterozoic Il to Cambrian COVER ROCKS

Makkovik
, Province rozoia |

Granitic: and gabbroic

Proterozoic Ill to Ordovician

Subzerial and marine clastic sedimentary rocks;
minor limestone

Proterozoic ||

northasite

Superior

Province AVALON ZONE

Mérine and deltaic clastic sedimentary rocks

Matic and felsic volcanic and volcaniclastic rocks

Cambrian to Ordovician
Clastic metasedimentary rocks and migmatitic

GANDER ZONE

E equivalents

Cambrian to Silurian

‘ Marine clastic sedimentary rocks; island-arc
volcanic and volcaniclastic rocks
|

DUNNAGEZONE Cambrian to Ordovician

Ophiolitic mafic-ultramafic rocks; pillow lava and
related intrusions

Proterozoic Il to Ordovician

Autochthonous and parautochthonous clastic
and metasedimentary rocks

Labrador

[:| Grenville Province

1
| Churchill Province

r Makkovik Province
- Superior Province

=== Platformal limestone and dolostone; includes

clastic sedimentary rocks

HUMBER ZONE

Allochthonous sedimentary, mafic volcanic and
| minor metamorphic rocks

| | Basal clastic and carbonats sedimentary rocks:

| includes mafic volcanic rocks

Proterozoic | ‘and ||

| Orthogneiss, paragneiss and amphibolite

i Lin
Nain Frovince Baie Verte Line

Ultrabasic Beit

GANDER ZONE

AVALON ZONE

Cabot Fault

Cape Ray Fault
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Shallow Aquifer

Deep Aquifer
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Water Table

unsaturated soil

surface water water table
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Pumping a Well
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Pumping Rates

1/2 gallon
per minute

20 gallons
per minute

e
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Contaminant T

ransport

Contaminated ‘f
groundwater

»

Source: Environment Canada
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Types of Contaminants

= Agriculture

e Pathogenic
bacteria

e Nitrates
e Pesticides
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Types of Contaminants

= Septic tanks

e Pathogenic
bacteria

e Nitrates
e Pharmaceuticals
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Types of Contaminants

= | NAPLs
e Oil and gas

e Less dense than
water

Water Table

LNAPL

Free Product  Saturated Zone

LNAPL Vapor
Contamination

Contamination from LNAPL Compounds
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Types of Contaminants

= DNAPLs

e Solvents
e Denser than water

e Very persistent in
nature

release
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Types of Contaminants

= Mines
e metals

Buchans
Source: heritage.nf.ca
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Types of Contaminants

= Landfills

e Metals, DNAPLS,
LNAPLS, etc...
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Types of Contaminants

= Salt-Water Intrusion

BEFORE PUMPING

Coastal spring flow and
seepage to ocean

. o ¢ ™
Ground-water o R .. Spring flow Ocean
— B flow _ — o : Jeear
FRESHWATER J_,:‘_'.rﬂ*’ —
Freshwater boundaty _ - > \\
_________ — S I __
TRANSITION ZONE -
—_— — _— —
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Types of Contaminants

= Salt-Water Intrusion

DURING PUMPING

- Inland migration

of brackish water and
water reduced spring flow
and seepage to ocean
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Well Completion

Vented, Vermin
T G ™ Proof Well Cap
40

am 1.50 m 4

(5.01.)

Annular Seal
[ Benbonile Sy,
Cemand Grout,

or Concrafa)

Walertight
Wed Casing

Static Wiater Lewel

Water Resources Sand Or Graved E
Management Bi
Division s Screen
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Thank You

titiapraamsma@gov.nl.ca
729-3398
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