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Programme

Topics

ÁThe protection afforded by the geology

ÁPreserving protection through construction at the 

point of exploitation

Points of view

Timing

ÁWhat is the ideal?

ÁHow to spot risks?

Á45 minutes presentation

Á15 minutes Q&A
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Regulatory designations

Natural Mineral Water

Árecognised

Áprotected from all sources of pollution

Ástable composition

Álimits on TVCôs

Áno contaminant microbiology

Áno treatment

Ánot recognised

Ásame microbiological criteria at source as a 

Natural Mineral Water (applies when bottling)

Áno requirement for stability

ÁHighest reliance 

on hydrogeology

ÁIntermediate 

reliance on 

hydrogeology

Spring Water
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Some terminology

geologyïstudy of the earth

hydrogeologyïstudy of the water flow and storage within the earth

groundwaterïwater in the subsurface, below the water table

water table ïthe level at which water in the ground is at atmospheric 

pressure

catchmentïwater appearing in the source first fell as rain on the 

catchment area

aquiferïa geological unit that stores groundwater and allows it to flow 

readily into a well, borehole or natural exit (e.g. a spring)

geochemistryïthe chemistry of rocks and minerals

hydrochemistryïthe chemistry of dissolved and suspended elements in 

water

microbiologyïthe microbiological population of water, which can either 

be natural or introduced by contamination
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The hydrological cycle

groundwater flow

infiltration

bedrock

saline groundwater

condensation

precipitation

runoff

evaporation
spring

evapo-

transpiration

evaporation

water table
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What is a source?

Áa point of abstraction      AND

Áa natural system

Áa hydrochemistry and microbiology 
adapted to aquifer conditions

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

Áa source is a ñliving entityò

Áreliable quantity

Áreliable quality

ïcomposition and taste

ïabsence of contamination

Characteristics
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What can go wrong?

Áshortage of water (yield shortfall)

Áregulatory exceedance

Átaste defect

ÁPrecipitation

Áchemical contamination

Ámicrobiological contamination

Áconstruction failure

Catchment Pipeline
Borehole

Meteorology

River
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Hydrogeology ïgives protection

Ideal conditions

Áprotected catchment

Áunsaturated zone

Áfiltering layers - sand

Álong travel time

Áno short travel paths

Ágood construction

ÁShorter travel time 

waters can be 

acceptable if the 

catchment is 

pristine, but there 

is a limit because 

of wildlife
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An ideal source

Áconfined aquifer

Álong travel time

Áwild catchment

Áconfined aquifer ï

permeable, water 

bearing rock unit 

separated from the 

surface by a low 

permeability unit  

(the confining layer)

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

Confining layer
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Real life examples

Ádifferent types of source

Ápublicly available information

Ácovers:

ïhydrogeology

ïhydrochemistry

ïcatchment protection
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Example 1 - Ty Nant

Áhydrogeology ïunconfined, 

shallow, fractured hard rock aquifer

Áhydrochemistry ïcalcium and 

magnesium carbonate, low dry 

residue (165 mg/l)

Ácatchment protection ïshort travel 

time; organic principles to 

catchment management

Characteristics
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Example 2 - Evian

Áhydrogeology - glacial outwash 

gravels

Áyield - consolidated source, several 

springs

Áhydrochemistry - calcium 

bicarbonate, 309 mg/l dry residue

Ácatchment protection - 15 year 

travel time. National Park. 

Agreements on fertiliser use.

Characteristics
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Example 3 - Buxton

Áhydrogeology ïfractured 

limestone, major geological fault

Áyield ïfluctuates, driven by 

geothermal force

Áhydrochemistry ïcalcium 

carbonate, 280 mg/l dry residue

Ácatchment protection ï> 4,000 

years travel time. Geological 

protection; National Park

Characteristics
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Catchment identification - 1

Áuniform aquifer with vertical 

recharge (rainfall) only

Ácircle around the source

Áabstraction and recharge rates 

define extent

real situation: geometry affected by 

groundwater flow direction

Simple unconfined example Borehole Water table

Key terminology: cone of depression = 

depression in groundwater level 

around borehole
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Catchment identification - 2

Ágeology

Ådip

Åoutcrop

Åtopography

Ågroundwater flow

ÁArea: recharge rate vs

abstraction rate

ÁGeometry: groundwater 

flow paths

Confined aquifer

Borehole

Catchment area
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Catchment identification - 3

Áhydrochemistry and 

numerical modelling

Complex situations
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Catchment land use assessment

Ácurrent land use

Áhistoric land use

Áindustry

Áfarming

Ásewers and septic tanks

Key issues

Information sources

ÁOS plans

Áwater company records

ÁSitescope

ÁEA

ÁDEFRA

Álocal authority 

Áwalkover survey
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Hazard identification

Bottling 

plant

industry

landfill

agriculture

septic tanks

and sewers

Current and historic
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Natural protection

Álow permeability ïfilters

Ávery low permeability ïlengthens travel path

Drift

Áfilters

Unsaturated zone

Ápressure against contaminant flow

Confining layers

Ápressure against contaminant flow right 
to the surface

Artesian water

Ácontaminant microbiology dies

Áchemical pollutants adsorbed or 

breakdown

Ácatchment activity different in the past

Travel time
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Travel time
The period between water leaving the surface (meteoric water) and 

appearing at the point of abstraction

Ákey factors ïdistance, permeability, hydraulic gradient 

groundwater age ï

could be mixed


