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Programme

Topics

AThe protection afforded by the geology

APreserving protection through construction at the
point of exploitation

Points of view

AWhat is the ideal?
AHow to spot risks?

Timing
A45 minutes presentation
A15 minutes Q&A
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Regulatory designations

Natural Mineral Water

Arecognised AHighest reliance
Aprotected from all sources of pollution on hydrogeology
Astable composition

Al i mits on TVCOSs

Ano contaminant microbiology

Ano treatment

Spring Water

Anot recognised Alntermediate
Asame microbiological criteria at source as a reliance on
Natural Mineral Water (applies when bottling) hydrogeology

Ano requirement for stability
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Some terminology

geology T study of the earth
hydrogeology 1 study of the water flow and storage within the earth
groundwater T water in the subsurface, below the water table

water table T the level at which water in the ground is at atmospheric
pressure

catchment T water appearing in the source first fell as rain on the
catchment area

aquifer T a geological unit that stores groundwater and allows it to flow
readily into a well, borehole or natural exit (e.g. a spring)

geochemistry T the chemistry of rocks and minerals

hydrochemistry T the chemistry of dissolved and suspended elements in
water

microbiology T the microbiological population of water, which can either
be natural or introduced by contamination
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The hydrological cycle

condensation runoff

o water table
precipitatio

evaporatio =Pring

bedrock
- infiltration
groundwater flow

. P
saline groundwater
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What is a source?

Characteristics

Aa point of abstraction ~ AND
Aa natural system

Aa hydrochemistry and microbiology
adapted to aquifer conditions

Athis same microbiology and
hydrochemistry forced into a different
state through the point of abstraction

Aa source i1s a Aali1vi
Areliable quantity
Areliable quality

I composition and taste

I absence of contamination
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What can go wrong?

Ashortage of water (yield shortfall)  Achemical contamination

Aregulatory exceedance Amicrobiological contamination
Ataste defect Aconstruction failure
APrecipitation

River

Borehole

Pipeline

s e A I B S
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Hydrogeology | gives protection

ldeal conditions ,
AShorter travel time

Aprotected catchment waters can be

1 acceptable if the
Aunsaturated zone S
Afiltering layers - sand UTEHNE, T ineie
, _ IS a limit because
Along travel time of wildlife

Ano short travel paths
Agood construction
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An Ideal source

Aconfined aquifer
Along travel time
Awild catchment

Water can rise to

Recharge area this level under
S hydrostatic prassure

Nonariesian
__well

B v —

_Water table ' .
- Height of water table in

racharge area

e

~7 Atesian ——__ C

-~

http://ess.geology.ufl.edu/ess
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Confining layer

A confined aquifer i
permeable, water
bearing rock unit
separated from the
surface by a low
permeability unit
(the confining layer)
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Real life examples

Adifferent types of source
Apublicly available information
Acovers:

I hydrogeology

I hydrochemistry

| catchment protection
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Example 1 - Ty Nant

Characteristics
Ahydrogeology i unconfined,

shallow, fractured hard rock aquifer

Ahydrochemistry i calcium and

magnesium carbonate, low dry

residue (165 mg/l)

Acatchment protection i short travel

time; organic principles to
catchment management
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Example 2 - Evian

Characteristics

Ahydrogeology - glacial outwash

gravels

Avyield - consolidated source, several ™

springs

Ahydrochemistry - calcium

Sandstone

bicarbonate, 309 mg/l dry residue

Acatchment protection - 15 year

travel time. National Park.
Agreements on fertiliser use.
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Example 3 - Buxton

Characteristics

Ahydrogeology i fractured

limestone, major geological fault
BUXTON SPA TOWN

Ayield i fluctuates, driven by GRITS &

geothermal force

Ahydrochemistry i calcium

ZONE OF
PROTECTION

LOWER

carbonate, 280 mg/l dry residue

Acatchment protection i > 4,000
years travel time. Geological
protection; National Park
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Catchment identification - 1

Simple unconfined example Borehole Water table

Auniform aquifer with vertical
recharge (rainfall) only

Acircle around the source

Aabstraction and recharge rates
define extent

real situation: geometry affected by

groundwater flow direction @UGHT@N Cp/

/ \
w2t K] L

\
's*

Key terminology: cone of depression =
depression in groundwater level
around borehole \'/
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Catchment identification - 2

Confined aquifer N Vet -
Ageology
Adip
Aoutcrop
Atopography
Agroundwater flow

jommae g

AArea: recharge rate vs
abstraction rate

AGeometry: groundwater
flow paths

Catchment area
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Catchment identification - 3

Complex situations

Ahydrochemistry and
numerical modelling
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Catchment land use assessment

Key issues

Acurrent land use

Ahlstorlc land use érﬁg@ﬁy /f
Aindustry “o VS},J o
Afarming \“J AR

Asewers and septic tanks

Information sources
AOS plans

Awater company records
ASitescope

AEA

ADEFRA

Alocal authority
Awalkover survey
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Hazard identification

Current and historic

landfill

septic tanks
and sewers
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Natural protection

Drift

Alow permeability i filters

Avery low permeability i lengthens travel path
Unsaturated zone

Afilters

Water can rise to
this level under
hydrostatic pressure

CO n fl n I n g I a-yers g /21 1201 Nonartesian Height of water table in
L . . . VAP Il recharge area
Apressure against contaminant flow /

Recharge area

Artesian water

Apressure against contaminant flow right
to the surface

Artesian
springs

Travel time

A contaminant microbiology dies

A chemical pollutants adsorbed or
breakdown

A catchment activity different in the past
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Travel time

The period between water leaving the surface (meteoric water) and
appearing at the point of abstraction

Akey factors i distance, permeability, hydraulic gradient

groundwater age 1

I d b . d
L L L
DR . . e
e, .. LY
N % . CRCY
CCY
LR . OIS
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