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Groundwater Risk Management for Growth

and Development (Gro for GooD)

K oty oo
36" February 3016

Hon. H.Mwabudzq
KwaleCounty Minister for Water,
welcomed50delegatesto
astakeholder meeting at
Leopard Beach Hotaln
Friday26th February.

TheMinister encouraged the
government, private sector and civi
society groups to collaborate in

the Groundwater Risk Management
for Growth and Development
(Grofor GooD) to deliver sustainable
benefits for communities,
businesses and the environment.

Here-affirmed the County's support
and commitment to the research
which is producing novel scientific
Insights to support government
policy and investments.



Participants at the Workshop

Base Titaniumz Georgina Jones (Manager, Environment)

Community z AminaMwakutwaa

CWSBgz LinusNjoghola(Geologist)

JKUATZ Prof. BancyMati (Director WARRECRrof. JohnGathanya(Hydrologist)

KALROz BenardMadegwa(Research Office)

KCGz HemedMwabuzo(CEC Water)MunyaoMuthku (Chief/Water), Amolosphat, KubushiDaniel

KMFRIz CarolinaWangari(Member), AnrfWanijiru(Research Officer)

KISCOLz CliveOkioma(Field Technical Manager), Mathi@kwemba(Groundwater Engineer)

KMS z DominicMbindio (County Director)

KWAWASCQz SaumRamadhan, Zohr&€hapu

KWSz BernardOchieng(Research Officer)

Kinondo Ward z HamisiMwakoja

Mombasa Technical Universityy KagiriMoses (PhD student)

Msambweni Hospital z Dr. KelvinDuhiu (Director of Health)

Oxford University z Dr. Rob Hope, Farah Colchester, HeloGeeef Jacob Katuva, Johanna Koehler, Patrick Thomson (Research
NDMA z BakariM. Mwachakure(CDRO)

Plan International z HernestOndigo (Programme Manager)

PwaniUniversity z Dr. OkeyoBenards(Dean Environmental Science)

Rural Focus Ltdz CalvinceWVara(Project Manager)FauziaSwaleh(Office Administrator), Mike Thomas (Researcher), Mike Lane
(Hydrogeologist), Said Banje (Project Manager), Suleirivbmakurya(Project Assistant), Willgasakg Assistant Hydrogeologist)
University of Nairobi z Prof. DanielOlago(Researcher), Juliu@dida(Student)

Grupode HidrologiaSubterrénea(UPCGCSIG z Albert Folch NuriaFerrerRamos Researchers

WASREB RichardCheruiyot(InspectorateManager)

WRMAz CanuteMwakamba(ATCMGroundwate), DavidShokut(GWOz Mombas3,

JosphatMwagongo(ATCMGW R Machakosg

WRUAsz SopaiAbdallah GedionMuli (MkurumudziRiver), JumaMboma (RamisiRiven, MohammedShaban(RamisiRive),
MohamedJumadariMkurudziRive)



Workshop Programme

09h00 Registration

09h30 Welcome & Introductions

10h00 Environmental Monitoring

11h00 Poverty and Rural Water Sustainability
12h00 Discussior& Close

12h30 Lunchand informal discussions



Rationale and Objectives

The workshop provides an opportunityto:

Presentprogress on the Environmentdonitoring,
Welfare Analysis and Rural Water Sustainability

Discuss sharedoals and interests from
stakeholders



Introduction

Background

Vision 2030 provides pathway to middle income status
Economic growth and improved services contingent on
availability & management of the water resources
Institutional ability to address the challenges constrained by
lack of data, tools & uncertain futures
Coastal part of Kwale brings issue into focus given:
New large scale investments in mining & irrigated sugar
Rural people highly dependent on groundwater
Changing governance framework with new constitution



Gro for GooD Project

Partners Oxford University, Kwale County Government, WRMA,
University of Nairobi, JKUAT, URGpain),Rural Focus Ltd.,
Base Titanium Ltd., KISCOL

Timeframe 4 years March 2015Feb2019

Outputs A A new Groundwater Risk Management Tool which is
transferable and sustainable in Africa.

A An automated, daily monitoring network for shallow
groundwater levelg the first system of its kind and
replicable at scale.

A New epidemiological insights into the health impacts of
faulty or intermittent water supplies.

A Improved theory and evidence of groundwater governande
and poverty pathways




Environmental Monitoring Strateqgy

Objectives:
Provide a coherent rationale and program of work to support the co
development and future use of a groundwater risk management tool
by key stakeholders

Environmental Monitoring Strategy provides:

1)
2)
3)

4)

Designof environmentalmonitoring network that builds on
existing data &networks

Delivers data required to characterize and model hydemlogical
systems under existing & future change scenarios

Builds stakeholder engagement to identify risks associated with
uncertain future scenarios

Continuity strategy for data collection beyond the project
timeframe



Complex Environment
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Groundwater Risk Management Tool

SocioEconomic
Factors

Groundwater
Risk
Management
Tool

Health Factors

REPLICABLE AND SCALABLE TOOL (MODEL) that provides the ability to
examine groundwater risks to water supply and economic productivity



Environmental Monitoring

GeophysicgProf. Dan OlagoJoN)
Hydrochemistry (Dr. Albert Folch, URPC

SurfaceWater (Prof. John Gathenya, JKUAT)



Characterising the Msambweni Aquifer
Hydrogeophysics

Prepared By:

Prof. Daniel OOlago
Mr. Julius Odida

University of Nairobi




Geology

- after Casewell (1953)

MMB- Gneisses and Schists

PermaTriassic (KaroeDuruma
sandstones

Jurassie Shales, limestones,
Mazerassandstones

Lower CretaceoisShales, Coral
& limestone

Pliocene Magarinisands
(derived fromDuruma
sandstone)

Middle PleistoceneBack reef
LagoonalKilindinisands
(reworkedMagarinisands)

Upper PleistocendRaised
beaches, red windblown sands,
coral reef

Recent Beach sands, alluvial
and soils

39°27°E

4238
A

4°25°3%rs

39" 32'NE

4"28'30°S

39"21°E

A
IS 2IE



Tomography - Materials & Methods

A Tomography system:

A Terrameter, Source of power, Switch
box, Electrodes, Takeuts, Cables

A Methods:
A Reconnaissance in Nov 2015, 1st phase i
Dec 2015, 2nd phase in Jan 2016

A Measurements in BV orientation:
Southern (8km), Central (6km & 8km) &
Northern Transect (8km)

A Inversion methodsErgraphconverts s4k
to .dat files readable by RES2DINV

A Finite-element modelling

A Data presented inomographswith
colourcodes depicting varying
resistivities




Results & Interpretation: Transect 1
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Transect 2: Gongoni-Shimba Hills
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Transect 3: Mwabungo-Mwapala

Depth  Iteration 3 RMS error = 34.2 %
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Calcarousands/corals (1.4 km, 115m degihipthni High salinity covers the remaining part of the profile
Major structural feature (1.6km) separating differex@ayratdand Kilindini Sands.
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MuhakaMwapaleoad Magarirtbands.
Aquifers interconnected, curvilinear dune shapes.
600m long fracture {D.Zkm) evident. Dry sands barrier at 0.96kMtarealine and G/W also saline.




Next Steps

Future plans
Complete East West transects
Go further west tacharacterisewvestern boundary
Establish points for VES (Vertical Electrical Soundgpdgep
probe to 500 m below ground level
Run a North South ERT transect

Thanks to
WRMA- Athi Catchment
CountyGovernment of Kwale



Groundwater System

Prepared By:

Dr. Albert Folch

Ms.NuariaFerrer Ramos Wiy o7 et
Hydrogeology Group (URESIC) 3040 R i 5 e P e

Grupo d Hjeca
Hidi .
Subterrd SRR o

csic




What we are doing?

Characterization of the Groundwater system to:

Define the conceptual model and the mass balance of the aquifer
Including surface water

Identify the main quality issues

Understand interactions with the socieconomic system

\ 4

Inputs for theGroundwater Risk Management Tool



September 2015 Field Survey

-
EWURE MOTEL B4

Sampling 77 points:

Field parameters
(Electrical Conductivity,
Temperature, pH,
alkalinity)

Major anions and cations
(Ca, Mg, Cl, etc.)

Trace element$r, Li, Ba, - ' By
etc.) "

Faecal Bacteria

Water Isotopes NS e R oo
(Deuterlum, OxygeFﬂ.S) 7 { P1 Sampling points surface water
Rio Mur
Groundwater level when Rio ramisi
SML

available (40 points) A

KISCOLLAND
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Major anions and cations

7 Kilometers g "\

Cations Anions
(meg/L) (meqg/L)
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Legend

Pleistocene Sands
Deep Aguifer

| Surface Water
Mazeras Sandstones
Pleistocene Corals

Pliocene Sands






