lation of influence of adjacent
pumping wells via Givinskij

Ondyej Nol
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Corntant:

3. Radial flow in EXCEL, Interference of wells:

4. Protection of zones of ground

water sources — with help of 50 day
travel time;

5. Discussions, uncertainty.

Addis Ababa
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Groundwatef
flow
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Unconfined aquifer;
No recharge;
Homogeneous environment;

zero hydraulic gradient at the
beginning of calculation

aquatest



Q4 =—n(r)dh

27Kr
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For unconfined
aquifer
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Cone of depression —
when water is pumped
from a well, the water
table (in the case of an
unconfined aquifer) or
piezometric surface (in
the case of a confined
aquifer) near the well is
lowered.
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developing drinking water supply sources.
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U C ALIVE AdoJC

- the groundwater may be temporarily or forever degraded for
use as drinking water and even for other needs

* Protection of reserves and resources
(quantitative aspects)

- excessive takings out of the aquifers by increasing exploitation
may cause their degradation as groundwater resources.
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« Safe yield of a groundwater basin should be the
amount of water that can be withdrawn from it
annualy without producing an undesired result. Any
withdrawal in excess of safe yield is overdraft.

* Itis necessary to respect safe yield and not to
exceed natural resources of groundwater.
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estimate availability of groundwater and predict
Interference between existing and new boreholes.

« Otherwise increasing of pumping rate and number
of boreholes in use will lead to greater pumping
(energy) costs, reduced yields and at last pump
fallure (if the water level drop bellow its level).

Addis Ababa 16.10. 2013 1% aguatest
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well A pumping well B were pumping
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Pumping Q1 Pumping Q2

h(r1,r2) J’I dG
dr

Groundwater
flow

0 \ L/2 'L\ rrlr2

’.
S N N EWNEN]

ri1=well radius r1=L- well radius
r2=L- well radius r2=well radius
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G(r)=G(R) G(R)=2Q”In R+C

C =G(R)—3|n R
. . 2r
Principle of

_ Q A
superposition G(N)=G(R)~ = I 1 k 2
61 - [(e-nkez =L G(R) = - H

-To calculate G
We can sum G(r) = Gl(l’l) +Gz(r2)

potential of each
well Q,  r Q. r
G(r,)=G(R)+ =tIn X _ Yoz
() =G( )+27Z = G(r,) G(R)+27T|nR
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Ql r.1 QZ r2
G(r)= G(R)+ In 2 InE

—lkh(r)z_— kH2+ 2 Qe
2 27 'R 27 R
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ri1=well radius r1=L- well radius
r2=L- well radius r2=well radius

Remarks: | ¥ r1,r2>L then r1,r2=R.
For simplifications both wells have same
well radius and radius of depression cone.
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U C ALIVE AdoJC

- the groundwater may be temporarily or forever degraded tor
use as drinking water and even for other needs

* Protection of reserves and resources
(quantitative aspects)

- excessive takings out of the aquifers by increasing exploitation
may cause their degradation as groundwater resources.
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* AQgricultural activities

Urbanization

Addis Ababa

Petroleum leakage and spills
Activities of mining industry
Seepage from industrial waste lagoons

16.10. 2013
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« Fastly degradable contaminant - disease
pathogens, microorganism, fecal bacteria
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Pumping Q
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Gr undwate?

Aq

R

50 days
travel
time
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Avoidance of potential
sources of contamination. It
IS essential to avoid point
contamination sources such
as pit latrines, septic tanks,
livestock pens, burial
grounds and solid waste
dumps.

I agquatest



