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Overview of the Groundwater
Resource
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World Groundwater Resources

Groundwater Resources of the World

Other Geographic and Cimate Features
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Groundwater Dynamics
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Flow time: Years to millennia




1.Porosity and Permeability

Porosity = the gaps between
the soil and rock particles

ore space = space
between the grains

Cement holds the
grains together and
fills the pores so there
is less porosity

Poor permeabillity - cement Good permeability
blocks the pores and so the  the pores are connected
pores are nol connected

Permeability = how well the
gaps are connected to allow
water to move between them



2. Gradient

“Contours” of the

Gradient” of the groundwater surface

groundwater surface

3m

2m

— Im

Head” elevation

Bores measure the head
“Block” View elevation at specific points “Map” View

Groundwater flows from the higher “head” to the
lower “head” — the hydraulic head of the system.



3. Aquifers and Aquitards

Aquifer: A layer of soll or rock that has relatively
higher porosity and permeability than the
surrounding layers, enabling usable
guantities of water to be extracted.

Aquitard: A layer of soll or rock that has relatively lower
porosity and/or permeability than the
surrounding layers, limiting the movement of
groundwater through it and the capacity to
extract useable quantities of water.
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eomorpnological Map

Ground water in the ASANSOL-JAMURIA area occurs as shallow depi\

condition within the weathered mantle, fractured zone of hard rock and natgg
unconsolidated sediment along major valleys. It can be seen that the thickne
aquifers range from 2.1 m to 16.5 m and 6.7 m to 9.0 m below ground level in

Linear Ridge
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RH Residual Hill Poor
PP-8 Pediplain (Shallow) Sedimentary Poor to
Out Crop Moderate
DPP- 8 Dissected Pediplain Sedimentary Poor to
(Shallow) Out Crop Moderate
PP-M Pediplain (Moderate) Metamorphic Moderate to
Out Crop Good
DPP-M | Dissected Pediplain Metamorphic Moderate to
(Moderate) Out Crop Good
DBP Dissected Burried Pediment | Metamorphic Good
Out Crop
Lineaments : Good
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Confined and Unconfined Aquifers

. Rachivge wee ’ ‘ Unconfined: Surface
’ / of the groundwater
/ (the watertable) is at

the same pressure as
the atmosphere.

Water Table Unsaturated zone

Groundwater zone

L Gwpmeweas [reoaen

Confined: The “surface” of . ' . : S
the groundwater is constrained | \ —
by an aquitard. It is under !
pressure. If the aquifer is
tapped, the water level will rise
up in response to the pressure.
The distribution of pressure is
called the potentiometric

surface.




Multi-Aquifer Systems

CONFINED AQUIFER

UNCONFINED AQUIFER
RECHARGE
AREA FOR RECHARGE AREA OF

CONFINED UNCONHANED AQUIFER

' UPPER AQUIFER
NO"BF(L)EE""NG SATURATED 1 l 1 1 l 1 I, 1 1
DRYBORE  CONFINED

|
(SUB-ARTESIAN) SURFACE OF i
\ AQUIFER !

FLOWING BORE UNSATURATED
(ARTESIAN) ZONE SUCCESSEUL
______ BORE INTO
——— DRY BORE UMNCONFINED
b [TOO SHALLOW) AQUIFER
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Source: Groundwater Notes, Departmentof Sustainabilityand Environment.



4. Scale of groundwater systems

Discharge
area
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 Local systems — recharge and discharge areas within 5km of each other

 Intermediate system — recharge and discharge areas within 50km of each
other ~

* Regional system - recharge and discharge areas grater than 50km of
each other



5. Saturated and Unsaturated zone

Atmosphere

Water entering the soill
Water used from the soll

Soil storage
(unsaturated zone)

Recharge

Change in saturated
zone storage

- Aquifer through-flow
Groundwater Pumping




6. Recharge and Discharge

— ¢ waterways

Plant use — ¢ flooding
S_O|I — « water supply
Evaporation — e« irrigation e land-use
Pumping (] %
Discharge to Recharge
the T
Environment

J




7. Landuse

Total recharge (Ml/halyr)

1.8 -
1.6 -

A

"l

Recharge for six soils and Landuses

1

2
3
4
5
6

Sandy Loam, Light Clay over Fractured Rock; Basalt, Rhyolite, Rhyodacite, Ignimbrite
Loam over Fractured Rock

Sandy Loam, Light Clay over Sedimentary; Silt, Alluvium

Loamy Sand, Medium Clay over Sedimentary; Silt, Alluvium

Loamy Sand, Medium Clay over Sedimentary; Sand

Sandy Loam, Light Clay over Sedimentary; Clay, Aeolian / Evaporates, Mudstone/Marl/ Laterite

li

AnnualPasture

Crop

PerennialPasture NativeForest Plantation Woodland

Landuse

o1
|2
O3
04
m5
06




8. Unsaturated Zone Storage

Depth

Soil Moisture




9. Groundwater Pumping

Q owl
Pumging well

Takes water from storage by
reducing level or pressure.

Changes flow patterns

Changes recharge / discharge
relationships

Cone of depression
for just A pumping

urrl]ined cone of
depresssion with both
Well A and B pumping




10. Groundwater Dependent Ecosystems

groundwater
| recharge area

aroundwater discharge 10 waterwvays I

groundwater use by terrestrial and wetiands (aquatic species
vegetation and fauna ripanan and wetland vegetation)

(B
fo

unconfined aquifer

aquitard

| local scale process (< 5 km) |
| intermediate scale process (5 km - 30 km) |
| regional scale process (> 30 km) |




11. Groundwater and Waterways

Water table at .-

Flow Direction

#{# highstage “Y /0 I

Unsaturated
Zone

Disconnected stream

Water Table

Losing Stream

Flow Direction

Water Table

Connected losing stream



12. Mechanical Dispersion

contaminants
Direction of (N
groundwater
flow

Dispersivity is a
function of the
porous media




