Topic 2:
Groundwater Movement




Groundwater movement — Darcy’s Law.

Datum, z=0




Groundwater movement — Darcy’s Law.

K1 Sand

Motor Oil




The Darcy Equation
g = K dh/dl

where:

K'is the Hydraulic:ConauctVityal dangmmme misd)

dh/dl'is the HydrauliciGradieniiNenuL/ ey HINURLESS)
Altermatively O=GANG il
Where:
Q is the Flow Rate in Velume/aimeNinEss)

A is the Area perpendiculafteiiENECACIECHOIINIINE)



Hydraulic Gradient — The Driving Force

Measuring point ( top of casing)

Well | i:
Distance, L | 780 m «l-n

Land surface

Water table

(National Geodetic
Datum plane Vertical Datum of 1929)




| ateral vs. Vertical Gradients
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Hydraulic Conductivity

» K based on water flow

« Ease with which water moves through a
geologic medium for &

* A proportionalit
g = K dh/dl




Permeability

k — functien ol geolegic matenal enly,

k — a functionreirglialffsize anuNiccitie
opening

Wh S re, K: k /o E‘J/ ILL (zfs flulef efapsiiy; o f5 in2 gravitadionzl consiant;

IS VISCOSItY)



Hydraulic Conductivity (con't)

Streamlines
representing
laminar flow

Unit element
of aquifer
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Estimating Groundwater Movement

 |f Qs the flow rate (m2at) and A s the Cross-
sectional area (m?) the Q/A=g| IS the Specific
discharge (Velumeic: SO} ‘ ‘

Example: |f KS1*1.0=mSe =Sz aiesi

dh/al = 1R/ 00IR0N0E
Then
0=3.2*10AM O R A E

IS this a VeleEIiA?



Speclific Discharge vs. Velocity

o= volumetrlc fiux (Velume of water




Speclific Discharge vs. Velocity




Example of Average Velocity

* From previous; 9= 3.2 memitait (typlcal of
sand) wWith R=0%

« Average Iinear Vr)L)f‘
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Estimating Flow Direction in the Field
TrECRY

1. Determine water leve
2. Plot or conteursuFace

3. Select SIopePEPEREICHICING
equipotent

4. Plot flow directions




Estimating Flow Direction in the Field

PRACTIC=

2. Interpolate
surface coun



Estimating Flow Direction in the Field
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Estimating Flow Direction in the Field

Both the direction ol groundwater,

MeVEMENRt and the hydraulic
gradlent CaliIE determmed ifthe
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Well 3
h=26.07m




Estimating Flow Direction in the Field

(26.26-26.20) = (26.26-26.07)
X 215

X =68m

68m
h=26.20m

Well 3
h =26.07m

26.20-26.07

— Direction of
133 =0.00098 ground water

movement

1)/ ldentify the well with the intermediate
water level.

2) Calculate the positien ketweemwell
1Fand welll3iwhere the waterlevelis
thersame astwellr2,
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