ALAN MACDONALD + MANY OTHERS

Hydrogeology of Basement

01/10/2025

=) British
BGS, Geological
Survey

African Hydrogeology

Volcanic rocks 4%

- Walcanic
- Basement

Unconsolidated
Consolidated Sedimantary
- intergranutar (1)
intergranular and fractured (IF)
fracturad (F)

Unconsolidated 25%

Basement rocks 34%




01/10/2025

Generalised Weathered basement aquifer
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But now — for SDG6 and climate reSilient agriculture we
need more than just handpumps.:.

1. Can basement.aquifers supp(')rt_"this?

2. How can we better predict‘likely_borehole yields?

3. Can we systematically hydrogeologlcally map basement
aquifers better?
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What yields are possible in Africa basement rocks ?

. High : 2044 * Monitoring Well Barometer —— Ephemeral streams
Low : 999 « River gauge * Rain gauge Major faults

Makutapora >50,000 m?3/day ? Singida <5 m3/day ?

Kashaigili, Kongola, Taylor, + many others .
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Experiment 1- simulating and extrapolating basement yield data
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Experiment 1—simulating and extrapolating basement yield data
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Key factors:
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So basement can sijbport higher
yields in places and we know the
sighificant predictors ...

....can we map differences?
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Lessons from India
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Experiment 2— can we find differences between areas?
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Experiment 2— can we find differences between areas?

«  Significant regional differences

¢ Over all 25% can sustain > 1 L/s

e Several have >5% of >5 L/s
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Ressources en eaux souterraines dans la région de la CEDEAD Groundwater resources in the ECOWAS region

Used to help develop
the new ECOWAS
: hydrogeology map for

e . i e - ey - - : West Afri
g teae z| e

BGR, BGS, BRGM, EAWAG, UNESCO.
2022 Ressources en eaux souterraines
dans la région de la CEDEAO :
Groundwater resources in the ECOWAS
region. 1:5000000. Federal Institute for
Geosciences and Natural Resources
(BGR).
https://nora.nerc.ac.uk/id/eprint/532446/
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Experiment 3 — generating typologies for Africa
Collaboration with
geologists
—
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Experiment 3 — generating typologies for Africa
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Experiment 3 — generating typologies for Africa

° Provinces forecast to to
have thicker regolith have
high yields in lower half of
distribution
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Preview of the final map

Thanks to: David Macdonald,,
Richard Owen, Seifu Kebede,
Michael Owor, Marco Bianchi,
Setareh Nagheli, Alex Mulcahy,
Alan MacDonald

MacDonald et al in preparation BGS ©
UKRI
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Some examples of innovation:
State, district

and site specific

Use similar approach to continental mapping
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Remote sensing and Al can help geologits
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Palamakumbura, R et al, 2020 @
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What is the most important thing for hydro mapping ?
Assess borehole transmissivity
& record failed boreholes 2 @
22
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An example from Uganda
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Summary We know broadly how to develop
basement for handpumps
Profile F’g%‘m gf 5" o Needs to be weathered and fractured to
fResi(%JSa)l coll [ zg =L=s: be an aquifer
‘ New challenges mean we need to site
s UG 2 boreholes with yields > 0.5 L/s
© _| saprolite €
E’ us s The hydrogeology of basement can be
5 18 mapped in more detail using typologies
Lowe E‘ ’ . .
sag:zli:e 5 \ Approximately 30% of boreholes with
3 (L) s 08 handpumps could proiduce > 0.5 L/s
g Saprock '§ ]
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§~ | 1.0 ) Analysis of routine pumping test data
¥ Kvalue X fundamental for future maps
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