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REQUEST TO TABLE STATUTORY INSTRUMENTS BEFORE THENATIONAL ASSEMBLY

The water Resources Authority is established under the water Act, 2016(hereinafter, "the Act") and designated as an agent of the n"tiorui gor.Li.nt
responsible for regulating the management ind use of *rt , ,Iroui.r, lnKenya.

Pursuant to the provisions of Section s 22 and 23 of the Act the Authority isempowered to declare, through publication in the Gazette cer0am areas ascatchment areas or groundwater conse
WRA has developed the following five
October,202l:

1. Amu Sand-dunes Groundwater C

2. Kikuyu Springs Aquifer Ground

3. Dik Dik Gardens Wetland G
2021;

4. Ngarelen Springs Catchment Co

5. Lake Kenyafta Sub-Catchment

The purpose of this letter is to request you to table the aforesaid Satuto
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MohamedM. Shurie
CHIEF E)GCUTIYE OFFICER

Cc.
Sicily K. Kariuki (Mrs.), EGH
Cabinet Secretary
Ministry of Water, Sanitation and Irrigation
Maji House
NAIROBI

Principal Secretary
State Department of Water Services

Ministry of Water and Sanitation
Maji House
NAIROBI
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SPECIAL ISSUE

Kenyq Gqzette Supplement No. 187

( Le gis lative Supp lement No. 85 )

LEGAL NorrcE No. 206

THE WATER ACT

(No.43 o12016\

lN EXERCISE of the powers conferred by section 23 of the
Water Act,2016, the Water Resources Authority makes the following
Order -

THE DIK DIK GARDENS WETLAND CONSERVATION AREA
ORDER,2O2I

l. This Order may be referred to as the Dik Dik Gardens
Wetland Conservation Area Order, 2021.

2. In this Order, unless the context otherwise requires -
"Act" means the Water Act, 2016;

"Authority" means Water Resources Authority established under
section I I of the Act:

"Dik Dik Gardens Wetland Conservation Area" means the area
demarcated as hydrogeological system conkolling groundwater flow
within and around the Dik Dik Gardens area in Kileleshwa as

illustrated with the blue thick line in the First Schedule;

"Dik Dik Gardens Wetland Conservation Riparian Area" means
all that land and water enclosed within thirty meres from the highest
recorded tide or sea level of the Dik Dik Gardens Wetland
Conservation Area; and

"Dik Dik Gardens wetland (Conservation Area) Management
Guidelines" means the management and conservation guidelines
developed by the Authority in respect of Dik Dik Gardens wetland
Conservation Area and set out in the Second Schedule.

4. The Dik Dik Gardens wetland Conservation Area is hereby
declared to be a Wetland Conservation Area for the purposes of the
Act.

5. The Dik Dik Gardens Wetland (Conservation Area)
Manag€ment Guidelines under the Second Schedule shall come into
effect upon publication of this Order and shall be the basis for
conservation of the groundwater resources within the Dik Dik Gardens
Wetland Conservation Area.

6. (l) The Authority shall place signboards and beacons in or
near the Dik Dik Gardens Wetland Conservation Area or in appropriate
public places frequented by land and water users and at the Authority's

t433

14th October,2021

3. This Order shall apply to the use of water and land of the Dik
Dik Gardens Wetland Conservation Area. Ordcr

Citarion

No.43 of20l6

Guid.lincs.
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offrces, drsplayrng up-to-date tnformatton about the condltlon of the
water resources of Drk Drk Gardens Wetland Conservatton Area

(2) The pubhc notrces shall contaln rnformatlon regardrng the
actloD requlred of water or land users to conserve and protect the water
resources of the Dlk Dlk Gardens Wetland Conscrvatron Area

7 Any person who contravcnes thrs Order commlts an offence
and rs hable upon convrctron to a flne of one hundred thousand
shrlhngs or rmpnsonment for a term not exceedtng one year, or both
such frne and lmprrsonment
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FIRST SCHEDULE (p. 2)

DIK DIK GARDENS WETI-AND CONSERVATION AREA
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SEcoND SCHEDULE (p. s)

THE DIK DIK GARDENS WETLAND (CONSERVATION AREA) MANAGEMENT
GUIDELINES

o
WFLA

lt..t'd,rl!xJDI'll

,turt-drDql
Water Resources Authority

Athi Basin Area

THE DIK DIK CARDENS WETLAND (CONSERVATION AREA) MANAGEMENT
GUIDELINES
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Walcr Resources Managcmcnt
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Water Resourccs Uscrs Assocratron
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I Intrcduction and Background lnformation

l.l hirodu<lion

A catchment arca is dcfined as the land from rvhich water naturally flows into a

water coursc. The status and conditions of a catchmcnt determines the reliability. quantity
and quality of its water yields. A catchment arca acts like a water storage facility where
during the rains. the vegetation cover allows the watcr ample time to pcrcolate deep down
and move as a sub-surface flow to recharge the rivers. springs and ground water storage
in both shallow and dccp aquifers. This sub-surface tlow is slow resulting in rivers from a

well maintained catchment having higher base flows cven during the dry season as wcll
as good water yield from boreholes in the vicinity. ln poorly maintained and degraded
catchment, the rainfall results in the rapid surt-ace run-otf rvhich is channelled into the
river courses, resulting in flash-floods and high volumes of suspended solids. Since there
is little storage in such a catchment, the rivers originating liom such catchment will not
b€ able to sustain their base flows during the dry seasoD.

catchment areas are thus a vital component in water resource management and
they should be formally delincated, Bazetted, protected from encroachment and pollution
and managed sustainably to maintain their ecological integrity.

l.l.l Legal Framework tbr Catchment Protection:

Because of its nature, environme[tal management and protection in general and
catchment protection and management in panicular falls within the mandate of many
institutions. Catchmcnt protection is thereforc. a cross-cuni'lB issue which is spread over
several laws, which have a bearing on the environment and/or natural resources
manaSement. Thesc lcgislations include:

i). Constitution of Kenyu.

Article 66 deals with land and provides that the Statc may regulate the use of any
land. or any interest in or right over any land, in the public intcrest.

Article 69 deals with the cnvironment and natural resources including the
sustainable exploitation, utilisation, managcment and conscrvation and the equitable
sharing of the accruing benefits. It is also the duty of every person to cooperate with State
organs and other persons to protect and conserve thc cnvironment and ensure ecologically
sustainable development and use of natural resources.

Articlc 70 deals with thc enforcement of environmental rights by any person.

it. Water Act 2016

Section 22 provides that rvhere the Authority is satisfied that special measures are
necessary to protect catchment area or pan thereof, it may, with the approval of the
Minister, by order published in the Gazette declare such an area to be a protected area.

The Authority may impose such requirements, and regulate or prohibit such
conduct or activities, in or in relation to a protected area that the Authority may think
necessary to impose, regulate or prohibit for the protection of the area and its water
resources.

Under Sections 23 of the Act, the Authority may identify a catchment area, part of
a catchment area or rvater resource to be identified as areas to be Protected or designated
as Groundrvater Conservation Areas if the Authority is satisfied that doing so is necessary
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for the protectron of (he watcr rcsource and rts multlple uscs The Authoflty shall, rn

con1unctlon rvrth relcvant rnstltutlons and stakcholders. cstabhsh management rulcs or
plans that shall apply to each Protectcd Area or Groundwater Conservatron Arca

ftt), Water Reroutcct Management Rules 2007

Parr IX scctron I 16 - 120 provldcs for the detcrmrnatron of the npanan land, whrch
as defined ln Part I of thcsc rules docs nol rmply a change of owncrshtp bul lmposcs
management controls on land usc for watcr resource quallty as dcfincd ln thcsc rules

Thrs pan deals cxtensrvcly wlth thc managemcnt of thc rrparran land lncludlng rls
managcment, actryltlcs that arc allowed or proscnbed wrthln the ripanan land

The Authorily shall undcnake Pubuc Consultatron wrth rcspcct to the cstabllshmcnt
of arcas to bc Protcctcd or desrgnated as Groundwater Cooscrvatlon Arcas and the
management rulcs or plans lhat shall apply wlth respect to thcsc Areas

tu) The Agrtculture (Bustc ktnd Usuge) Rules No 6 ol-
Part - of the rulcs provrde for the protcctlon of water coursc Any pcrson who,

except wlth wnften pcrmlssron of an authonscd officcr, cultlvates or destroy the sorl, or
cuts down any vegetatlon or depasturcs any lrvsstock, on any land layrng wrthln 2 metres
of a water course, or, rn any case of a watcr course morc than 2 meters rvrdc, rvrthtn a

drstance cqual to thc rvldth of that watcrcourse to a maxlmum of 30 mctres, shall be
gurlty of an offcnce

a),The Forcst Act 2005

Sectron 26 statcs that upon the rccommcndatron of thc board, the Mrntstcr may. by
ordcr pubLshcd ln gazcttc, declarc any local authonty foresl or prrvatc forcst, whtch tn
the oprnron of the board rs mrsmanagcd or ncSlected, to be a provtstonal forest

The dcclaranon cnvrsagcd undcr thls scctlon shall only bc made wherc thc tbrest rs

. An rmportant catchmcnt arca or a sourcc of water spflngs;

. ls rrch ln blodrvcrsrty or contarns rarc ,threatened or cndangcrcd spccrcs,

. Is of cultural or scrcntrfrc srgnrfrcancc, or

. Supports an rmportant tndustry or rs a source of ltvchhood for the surroundrnB
communltres, and

. The owncr has farled to undenake specrfic stvrlcukural practlces to lmprove the
forest, or rs unable to undenake the spccllled practrce as drrcctcd by the Dlrector of
Kenya Forcst Servrce

uI) Sun'ey Acr (Sur,,ey Regulanons)

Pan XII sectrons ll0 - l14 deals wlth thc survey of Governmcnt Land.
Spccrfically, scctron I I I dcals wrth thc aspcct of npanan land as tt relates to the nvers

On all tldal nvcrs a rescrvatron of not less than 30 metres rn wrdth above hrgh-
watcr mark shall be made for Govcrnment purposes Howcver, the Mrnlstcr may drrect
that thc wrdlh of lhrs reservatlon shall bc less than 30 mctrcs rn specral cases
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Tii). Relevqnt Sustainable Developntent Goals (SDGs)

The sustainable Development Coals have the following targets, among others-

Target 6b .Support and strengthen the participation of local communities in
improving water and sanitation management

Target 6.3 - By 2030, improve water quality by reducing pollution, eliminating
dumping and minimizing release of hazardous chemicals and materials, halving the
proportion of untreated wastewater and substantially increasing recycling and safe reuse
globally

Target 6.6: By 2020, protect and restore water-related ecosystems, including
mountains, forests, wetlands, rivers, aquifers and lakes

t.1.2 Background ilformation on Dik Dik Gordens Wetlund:

The Dik Dik Catchment (herein atler rel'erred to as the "wetland") is located within
Kileleshwa sub location of Kilimani location within Nairobi City County. The land under
consideration measures approximately 7 acres (2.8 hectares), and had been sub divided
into 17 plots and issued with Land Reference Numbers: 2O9ll160911,209ll160912,
209/1160913, 209fi1609/4, 209nt609/5, 209trt609t6, 209nt609t7, 209/l1609/8,
209fi1609t9, 209^1609/t0, 209/1 1609/ll, 209/11609t, 209/11609t, 209fi1609n3,
209111609114. The wetland is not spread over all the plots and its boundaries rvill be
surveyed and demarcated.

The area lies within the 3BA sub basin and is pan of the Nairobi river sub drainage.
The land under question is in the tbrm of a basin-like depression with an oudet to the
south-east into Kirichwa Ndogo River. The major pans of thrce plots have wetlandJike
features with a very shallow water table and evidence of water coming onto the surface
and flowing in a south-easterly direction to drain into the Kirichwa Ndogo River
approximately 500 metem downstream of the wetland. An analysis of the drainage
system in the neighbourhood confirmed the area is one of the main sources of Kirichwa
Ndogo River, a tributary of Nairobi River.

1.1.3 Rationale for Catchment Protection through Gazettement;

Dik Dik Gardens wetland constitutes one of the main sources of water for Kirichwa
Ndogo River. The wetland is threatened with destruction after it was surveyed and
demarcated into plots whose owners hold Title Deeds for it and intend to develop
stntctures on them. Initially, the area had been set aside for public use as a water
catchment but was later alienated as private land. The Dik Dik Gardens community has
consistently complained about ongoing destruction resulting in diminishing water flows
and environmental degradation. The complaints have been addressed by WRA, Judiciary,
Ministry of Tourism and Wildlife, and other stakeholders within the catchment without
success mainly because the land owners has title deeds. To ensure proper conservation
and protection of the wetland, WRA, community and other key stake-holders recognised
the need for Gazettement of the land. In this regard, a stakeholders' meeting was
convened on O2l02l202l to build consensus on the way fonvard. The Dik Dik Gardens
community has expressed their willingness and intentions to have the wetland protected
and conserved a top p ority in order to assure the riparian community and other
stakeholders of adequate and sustainable water resource availability.
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ABA's CMS (2011 - 2022) has recogntsed the need to Protect the wetlands and

Increase therr envlronmental functlons Thrs wrll be achteved through the lmplementatlon
of the followlng strategres

. Sensltlzatron of the local communrty on the need to protect the wetland to
ensure envlronmental sustalnablltty,

. Development of an actlon plan to protect the catchment and thetr
rehabrlrtatlon,

' Partlclpatory mapprng of the Protectlon zones around the wetlands wlth the
communtty,

. Apply thc law to protect wetland (enforcement for wetlands/rlparlan/sPrlngs
protectlon).

ln addrtron. Part XI of WRM Rules sectron 123 - 125 sets out the process and

procedure for the ldenhficahon of an area as a protected or groundwater conservatlon
area Thrs rs the procedure used tn comtng uP wtth thls Gazettement document for the
Drk Drk Gardens wetland.

I 2 Locanon and srze tt drca to be gazetted

The area ldentrfied for Gazettement ts commonly known as Dtk Dtk Gardens
wetland It rs located rn Krleleshwa sub locatton of Ktltmant locatlon, Wcstlands Sub

County, Nalrobr Crty County and wlthrn the 3BA sub basrn of Athl Basln Area The land

area to be protected ls approxrmarely 7 acres (2 8 Hectares) The boundarres of the
wetland wlll be demarcated and beacons placed tn hne wlth the peggrng carrted out by
Water Rcsources Authonty

l2lWatershedarea.

The area that contnbutes surface run-off lnto the wetlands has been deLneated
through the use of ATCSWAT sofiware The arca measures 0 028 square krlometres (2 8

hectares) out of the 5 3 km2 catchment area of the Krnchwa NdoSo Rtver as shown tn
Frg I below
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Fig.l . bx'atiot of Dik Dik Gardens Welland .'utclvteht ,n'ithin Kiri<'hwa Ndogo river
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Physrography, chmate and ratnfall.

a) Physographr

The Krrrchwa Ndogo rtver catchmcnt area elevatton ranges from a low ot
l7l4 m a s I near thc flvcr's contlucnce wlth Klrlchwa Kubwa Rrver to a hlSh of
lE07 m a s I to the south wcst of thc catchment Thc catchmcnt rs lcaf shapcd and

extends ups(ream rn north casterly d[ectron wlth a length of 4 7 kllometrcs (sce the

map above)

The slope ranges bctween l21c to 87o wlth the steePcr sloPes found on the

upstrcam part of the catchment Thc catchmen( dratns tn a nonh-castcrly dlrectron'
whcrc rt lorns wrth lhc Krnchwa Kubwa Rrver at thc foot of thc sub-catchmcnl

b) Clmute

Thc mcan monthly tcmpcraturcs range bctween a low ol l6 7'C In July to a

hrgh of 20 7'C rn March

The Krrrchwa Ndogo sub catchmcnt lles wlthtn thc agro ecologlcal zones
(AEZ) MM ln general the arca ls charactertzcd by modcrate ratnfall wtth annual
rarnfall of 1002 3 mm (Strathmotc Collegc Rarnfall Statron No 9136199) Aprtl to
Junc and Octobcr to Deccmber are wet ot ralny seasons wlth maxtmas occufilng ln
Aprrl and Novembcr respcctrvcly and rvtth conttnental ratns whtch arc low
occumng rn betwccn thc two maxrmas The tablc and figurc bclow rcprcscnt the

mean monthly ralntall at Strathmore Collcgc Rarnfall stalton

Toble I Mean Monthll' RutnJall ut Strulmore College RanJall Stanon

FeL ln, lour
s"P Oct De. Total

Ranfall (nn, 413 61 I 925 369 L?t 5 498 28rPo 2 322 61 4 l]7 u1 1002 3

Mean Monthly Raridll al Strathnorc College Ratnfall Stanon
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Mean Monthly Rainfall at Strathmore
Co llege Raiafall St ation
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c) Vegeturion:l

Thc Kirichrva Nd()B() catchmcnt in which thc Dik l)ik (;ardcns rvstland
catchment lics cxhihits is lvithin a *-ttl(\l arca $'ith changcd vcgctation.

dt Curren lurul tte an its udr'(s? otyr(tt,
'Ihc Kirichrva Ndogo sub catchment is within thc jurisdiction ol Nain)bi ('ity

(i)unty in an urban sctling.'['he main land usr: ir thc arca is low density rcsidcntial
housing arca hut with upcoming high density commcrcial cum rcsidcntial buildings.
'l}c constnrction of buildings and an incrcasr in thc iml^-mrcablu surfaccs has
rcsultsd ir an incrcased surfacc run-off rvhich cnds up in thc lvctlands as rvcll as

inlo thc rivcrs channcls.'lhc run-ofl carrics tx)llutan(s fronr thc surl'acc as wcll as

scdimcnts rvhich arc degrsitcd in thc rvctland thus afll'cti[g its Iunctiors as wcll as
watcr qualily.

Mush(Dming ()f thesc stnicturcs will impact ncgalivcly on thc ccosystcm
hcalth of $c rvctland rvhich will cvcntually ncsult into its dcath and subscqucnt loss
ol ccosystcm serviccs.

2 Current Situt it n Andl|sis

2.1 The |ul,terdhilit| ttthc woter resourte

Kirichrva Ndogo Rivcr has a Rcgular (iauging Station -lll^.ll lqalcd al
crxrdinatcs 1,0.r(,.80fixD, Sol.2'121'lll (37M 0255194.5. 9859215) at an clcvarion of
1705 m.a.s.l and approximatcly 2.4 km downstrcanr of thc Dik l)ik (iardcns wctland but
the station has tro available daily water levels or dischargc data.

ln termr of teology. the arca is covcred by the Kcrichwa Valley 1'uffs which are
well cxposed in thc Kirichwa Ndogo stream that flows threuth thc arca ((ircgory, l92lp
lA) and werc designatcd by Shackleton ( 19.15) to includc a group of rachytic tulTs ard
agglomcrates in the Nairobi area youngcr than the Nairobi Trachytc. Thcsc tuffs overlic
lhe Nairobi Trachyte.

Ille Elround watcr system feeds into the surface drainage system o[ the Kirichwa
Ndogo River through the numerous sprints that exist ill the area.

Thc encroachment on the Dik Dik Gar&ns wetland riparian and calchmcnt lard
through construction of buildings and thc plantint of exotic lree spccies has rcsulted into
rcduced rccharge into the ground, lowering of lhe water tablc and a decrcasc in the
dischargc of thc Kirichwa Ndrrgo Rivcr.
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In order to have a clear understandrng of lhe watcr resourccs avallablllty ln the

Krnchwa Ndogo catchment. thc avarlablc data has becn uscd and collated wrth thc

cxrstrng darly drschargc data of rated gaugrng statlons rvlthrn the -lBA sub bastn
Knchwa Ndogo nver has a sub catchment area of 5 -l km2 compared to the catchmcnt
area of thc RGS 3BA29 of 56 5 km2 The RGS 38429 has darly drschargc data from
l96t and thrs has becn used to estlmate the Probable surface watcr avallablllty for the

Krnchwa Ndogo nver

Accordrng to thc coffclatlon bctween Ktrtchwa Ndogo and Natrobt rtver sub-

catchmcnts. the fbllowrng scenarto on surlace water avallablllty emcrges
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Probability
of

exceedance

Flow Flow Available
for

allocation

Days fotal volume Volume
per year

Probability of
non-

exceedance

Million ml Million mlVo E" m'/s m'/day m1d nos

9.5999o tEa 2.358 203,770 3.65 0;74

o.685 59.181 18.25 l .08 8.79sEo 54o

t .02 7.69a lOVo 0.324 27 9s3 36.50

E5% l57o o.200 t7 247 54.7 5 0.94 6.6

0.120 10.350 73.00 o;76 5.780% 20?o

91.25 0.66 4.915% 259o o.o84 7 254

4.370% 30% o.o55 4,725 109.50 0.52

0.039 3,388 t2'7 ;7 5 0.43 3.765% 35Vo

o.37 3.360% 409o o.030 256t 146.00

55% 459o 0.025 2,t96 164.25 0.36 2.9

I ,848 r o37 182.50 o.34 2.650% 5Q7a 0.02 I

200.75 o.32 2.2459a 55Vo 0.018 | 597

2 r 9.00 0.30 1.94O9o (fiq" 0.016 | ,362

1.635% 65Vo 0.0 t4 t,248 237 .25 0.30

30% 7OVo 0.0t2 l,037 255.50 o.27 1.3

90 2'73.75 o.26 t.l25Eo 15?o 0.01I

o.24 0.820% 8O7o 0.009 8lo 42t 2920o

310.25 0.21 0.6t5% 85Co 0.008 681

328.50 0.17 0.3to% 90% 0.006 527

o.25% 95% 0.005 389 0.000 346.75 0.r3

99Co o.oo I 105 361 .35 0.o4 0.0l7o I

Sar ce h,ater qvailability lor Kirichwo Ndogo river

2.2 The water resource quality objectives and the current status of the nater
resoufce

According to the ABA CMS (2014 - 2022) Kirichwa Ndogo sub-catchment can be
classified as of high Commercial importance. The area has predominaltly urban and,/or
indusrial agglomeration axeas including their peripheral areas, which could b€
commcrcial. This category targets at ensuring quality of water resources to develoP
€conomy and prosperity in urbao areas/industrial centres.

Sustainable water resources management in the sub catchment will focus on
cooperation with the commercial stakeholders, hence the need to have the intcrests of
residents, industrialists and business community safe8uarded.
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2 3 The class of the watcr resourcc

Thc Krflchwa Ndogo sub-catchmcnl can be classrtied as "Alert" as the avarlable
water ls at tlmes not of adequate qualrty to meet the demand The water rs of relatrvely
good quallty ln the upper parts of thc nver but detenorares as the rrver flows downstream
dus to pollutron

2 4 Innd uses and lher polenlQl tmpa( I on the tealer resourcet

21.1 Human settlenent

Krflchrva Ndogo nver sub catchment rs located wrthrn an area wlth prcdomrnantly
formal low to medrum dcnsrty human settlemcnt Duc to thc devclopmcnt pressurc, more
hrgh-rrscql burldrngs are comrng up. rcplacrng thc cxrstrng srnglc lamrly unrts Thrs wrll
put more pressure on the exrstlng rnfrastructurcs and unlrtles, rncludrng watcr and
scwcragc scrylces Thrs wrll havc a malor adrersc rmpact on thc watcr quallty as rl has

bcen observed that wherc the sewcrate rnfrastructure rs not dcvelopcd rn pacc wrth othcr
tlevelopmcnts. sewcr leaks and burs(s havc rcsulted from thc ovcrwhelmcd llncs,
pollutrng thc watcr resourccs

Thc development of more burldrngs wlll also result rn an lncreasc ln the
paved surfaces rvhrch are rmpermeable Thls wrll gencrale more surfacc run-off
rcsultrng rn water pollu(ron and lloodrng a5 the exlstlng storm water facrlrtres may
bc lnadequate to evacuate thc rcsultant run-off

2 4 2 Exottc Spectes of Pluttls

Thcre exlst numcrous cxotlc spccrcs of trees rvhrch are unsurtable ln a water
catchment area, especrally near wctland, rvhrch rnclude the eucalyptus trees

3 MeasuresJor Conservutto und Relvbtlttatton oJ the area

3 I Proscrtbed Actrwtrcs,

Accordrng to the rclcvant legal framcwork as drscussed rn Sub-Sectron I I I abovc,
protected areas can bc uscd by thc nelghbounng communlty ln a sustalnablc manncr The
actrvltlcs to bc undcnakcn wlthrn thc protcclcd arca are thosc rvlth zero lmpact on lts
ecologrcal status and Integnty Thc followrng actrvrtrcs arc spccrfically proscnbcd rn a
protccted arca

t) Trllage or cultrvatron

ll) Cleanng of rndrgcnous trecs or vcgctatron

1,,), Burldlng of permanent structures (cspccrally boreholes and houses)

I0) Drsposal of any form of wastc

zr) Excavatron of sorl or dcvelopmcnt of quarrres

ur.). Plantrng of cxotrc specles that may have advcrse cffect to the water resource

3 2 Conservatron Plan

Thc oblcctrvc of the conscrvatron plan rs to protect the long term cnvrronmcnlal
sustalnabrlrty of thc catchmcnt for cnhanccd watcr rcsources yreld and malntarn lts
ccologrcal funcnons rn tcrns of flora and fauna Thrs wrll bc achlcved through

. Dcnarcate thc wctland and s parnn ione andJcnce t olJ,
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Gazene the Dik Dik Gardens t etland as a protected water catchment area:

Enforce the Dik Dik Gardens wetland guidelines;

Ac,it'iO Sub-activiN Time frame Cost Responsibili4,

Demarcate the
wetland and its
riparian zone

Undertake cadastral
survey of the area and
place beacons along lh€
boundary

I Month 750O00 WRA. SoK

Develop the PDP for the
demarcated wetland area

I month 1.000.000 NCC, MoLS,
WRA

Liaise with NLC for the
revocation of any
privately held title deeds
and acquire a titlc deed
(in trust) for the wetland

3 Months 500,000 WRA. NLC

Fence off the demarcated
area

I Month .1.000.000 WRA,
KiWRUA

Place signs and notices to
warn the public that this
is a protected area

Continuous 250,000 WRA.
KiWRUA

Gazctte the
Dik Dik
Gardens
Wetland as a
protected
water
catchment area

Assess the status of Dik
Dik Gardens Wetland

I month 300.000 WRA

Create awareness on rhe
status of the wetland

Continuous 500.000 WRA, WRUA

Develop guidelines and
conservation plan
through stakeholders
engaSement

2020 2.500,000 WRA with all
stakeholden

Submit gazettement
instrument to the Cabinet
Secretary in charge of
waler

2020 200.000 WRA

Enlbrce the
Dik Dik
Gardens
wetland
guidelines

Crcate awiueness to
stakehoiders the wetland
guidelines and
conservation plan

202t 500,000 WRA

Enforce Dik Dik Gardens
wetland protected area
guidelines, management
plan and relevant
legislations

conttnuous 0 WRA,
National Govt

Sub Total 9.500.004
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3 3 Rehobtltanotr Plan

The oblcctrre ol the rchabllltatron plan ls to ensutc the wctland achlcves lts
optrmal performance lcvel Thts wrll be achreved through

. Remotal oJ all rnappropnate/tntastve speaes of planls,

. Re-r'egetalon o-f lhe $'e a d wth water fnendll'lnaltve tpe(rcs oJ trees und
veSelalnn,

3 4 Culchntent and ll<tter Resources Montlortng

Thc obJcctlvc of the monrtonng plan ts to collcct and analysc Dtk Dtk Gardens
wctland catchment and water rcsources data to provrdc llformatlon on watcr dtscharge,
watcr qualrty and catchment heakh as a rcsponsc to human actlvltles wlthtn the

ncrghbourhood Thrs wrll bc achrcved through

. Re-cstabhsh the regular gqugn| rtatrcn 3BA4l on Ktnchwa Ndogo ver lo
Dontor walet quanntt and qualt4,

. Estqbl$h o fi l hydro-meteorologrcal stanon wlhn thc Krtchwa Ndogo nver
sub-catchnent to morutor Pr.crylaton, erapotalrcn, hunrdtty and
letnpctalura,

A(tNir,u Sub-dLttvtt)' Trme Jrume Cost Responub ty

Removal ol all
rnappropnatc/r
nvastvc
speclcs ol
plaDts

Idcntrfy and rcmove
rnappropnatc and
tnvasrve tree spectcs
from thc wctland

3 months 300.000 WRA. KFS,
NGAO,
KrWRtlA

Exotlc sPecles control Contlnuous 20oo0o WRA.
KIWRUA

Rc-vcgetatron
of thc wctland
wtlh water
frrcndly/natrve
spccrcs of trecs
and vegetatlon

Estabhsh rndrgenous
plants nurscry

Contrnuous 2,000000 KTWRUA,
WRA

Grow Lvs fcnce on the
boundary of the wctland

Contlnuous I .0o0 o00 WRA, KFS,
KIWRUA

Plantrng and growlng ol
propagated soedlrngs
(Watcnng and tcndrnB)

I year 540 000 KIWRUA

Sub Total 4,040,000

Acttytt\ Sub-acttytty Ttme Jrane Cost Responsbrltv

Re-eslabhsh
RGS3BA4I
on Klnchwa
Ndogo nvcr

Idcntrfy an appropnate
sltc and rnstall statron

3 months 200,000 WRA

Idcnhfy, trarn and cnS,agc

a Baugc rcader
Contlnuous 600.000 WRA,

KTWRUA

Estabhsh a full
hydro-

ldcntrfy an appropnalc
srtc to rnstall statron

Contrnuous 0 KTWRUA.
WRA
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meteorological
station

Procure, install andl

"l
Continuous

commlssloll
equlPment

I ,000 '..1 WRA

Collect and
hydromet data

anal,l Continuous WRA

Sub Totsl l.800,00q

3 5 Establishnent and operationalization of manqgenlent structure

The objective of the management structure is to ensure that the Dik Dik Gardens
wetland catchment protected area is managed in a sustainable manner with the
involvement of all stakeholders under the leadership and coordination of WRA - ABA.
This will be achieved through:

. Selting up the managemen, squcture with d.efncd ToRs qnd mandates;

Activit\ Sub-activity Time Jrame Cost Responsibility

Setting up the
management
structure

Appoint lNo. Member
from each of the
following stakeholders:

l. Kenya Forest
Service

2. Public Health
Department, Nairobi
City County;

3. National
Govemmenl
Administration in
Nairobi City Couoty;

4, National
Environmental
Management
Authoriry;

5. Ministry of
Agriculture;

6. The Kirichwa
WRUA;

7 Dik Dik Gardens
Resideots
Association

3 months 300.000 WRA

Terms of References
(ToR) wilt include
but not limited to:

To manage the

Continuous 0 WRA,
KiWRUA
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catchment prudcntly
on behalf of other
!takeholders

To submrt quarterly
rcports to WRA -
ABA on all plaDned
and rmplcmented
actlvltres,

To develop by - laws
and submlt a copy to
WRA - ABA for
approval before
lmplcmentatlon

Mandate and
responsrbrlrtrcs

Promote thc
conscryatloD and
protcctron of thc
catchment

Promotc equrtablc
dlsrflbutron of thc
resources wtthrn thc
catchmcnt

Promote socro-
cconomrc and
envtronmeD(al
suslarnabrlrty of thc
catchment

Contlnuous d KTWRUA.
WRA

Thc sourccs of funds
for thc commlttcc may
lnclude

. Bee keeprng

. Trcc Nursery;

. Eco-lounsm.

. Well-wlshers/Donors

. WRA/WRUA -
(wDc)

Contrnuous 5 000.000 WRA

Sub Total 5,300 o0o

wRA as thc agcnt of thc Nalronal Govcrnmcnt tn the rcgulatton of usc and
managcmcnt of water resourccs, wrll bc the Coordtnator of the commrttcc Thc mcmbers
apporntcd to the Managemcnt Commlttec wtll scrve on honorary basrs as thts wtll bc a

non-profit, non-commcrctal vcnturc The Commtttcc wtll be requrrcd to sollclt for
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funding from well-wishers and other sources to supplement the income that may be
derived from activities permined in a protected area.

The following are the proposed linkages between various stakeholden. The arows
indicate the direction of flow of information. The dotted lines indicate WRUA can also
communicate directly to communities and vice versa.

WRUA

COMMUNITY

Fig2Reporting Linkages Jor the Management Commit ee

4 Monitoring and Evaluqtion Mqtri,

The following matrix will be used for Monitoring and Evaluation to capturc detsil of the
progrcss of implementation of the planncd activities.

Table.2. Moniroring and Evaluation template

Activitics Implcmcntation
Schcdulc

Status (%

complction)
Planncd

Cost Ksh
Toul

expenditurc
to date

Source
of

funds

Output Commcnts

Shn dare End date

Made on the 3lth August, 2021

MOHAMED M. SHURIE,
Chief Etecutive Oficer,

Water Resources Authority -

STAK-EHOLDERS

WRA

MANAGEMENT
COMMITTEE
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LECAL NoTIcE No 207

THE WATER ACT

tNo 11 ol2016)

THE NCARELEN SPRINGS CATCHMENT CONSERVATION
AREA ORDER. 2O2I

IN EXERCISE of thc [xrrvcrs confcrrcd under secnon 23 of thc
Water Act, 2016, (hc Watcr Resources Authonty hercby makcs thc
followlng ordcr -

THE NGARELEN SPRINCS CATCHMENT CONSERVATION
AREA ORDER,2O2I

E Thrs Ordcr may be rcfcncd to as the Ngarelcn Spnngs
Calchmcnt Conscrvatron Area Ordet. ZO21

9 ln thrs Order, unlcss the context othcrwtsc requtres IntcrPrc(elron
No .13 of 2016

"Act" mcans thc Water Act,

"Authonty" means Water Rcsources Authonty establlshcd under
scctlon I I ot thc Act.

"Ngarclcn Spnngs Catchment Conscrvatton Area" means the
area demarcatcd as hydrogeologrcal system controllrng groundwater
flow wrthrn and around (hc Ngarclen Sprtngs as rllustrated wrth blue
thlck llne ln thc Frrst Schedulc,

"Ngarclcn Sprrngs Catchment Conservatton Protcctton
Gurdclrncs" mcans thc management and conservatlon gurdehnes
dcvclopcd by thc Authonty rn respect of Ngarclcn Sprtngs Catchment
Conscrvatlon Arca and contarncd ln the Sccond Schedulc

''Ngarlccn sprrngs catchment conscryatron Rlpanan Arca" means
all that land and water cncloscd wlthrn 6 mctrcs measurcd from the eyc
of thc spnng

l0 Thrs Ordcr shall apply to the use of rvater and land of the

Ngarelcn Spnngs Catchmcnt Conscrvatlon Arca

ll The Ngarclcn Spnngs Catchment Conservatron Area rs

hereby declared to bc a Catchmcnt Conseryatron Arca for thc purPoses

ot rhe Act

Crtatron

Publ'c Nouccs

Apphcatron ot
Ordcr

Dechratron of
Cetchmcnt
Conscrvanon

Ngrlercn Spnngs
Carchmcnt
Conscnt Arca

Gurd€hncs

l2 Thc Ngarclcn Sprrngs Catchmcnt Managemcnt Gurdeltnes
shall comc rnto cffcct lmmcdratcly upon pubhcatlon of thls Ordcr and

shall be thc basrs for conscrvatron of the water resources wrthrn thc
Ngarclcn Sprrngs Catchment Conservatron Arca

l3 (l) Thc Authonty shall placc srgnboards and bcacons tn or
ncar thc Ngarclcn Spflngs Catchmcnt Conservahon Arca or ln
appropnatc publc placcs frcqucntcd by land and watcr uscrs and at the

Authoflty's officcs drsplayrng up-to-datc rnformatton about the
condrtron of thc watcr rcsourccs of thc Ngarclen Spnngs Catchmcnt
Conservatlon Arca
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(2) The public notices shall cortain information regardirg the
action required of water or land users to conserye and protect the water
resources of the Ngarelen Springs Catchment Conservation Area.

14. Any person who contravenes this Order and the provisions
of the Ngarelen Springs Catchment Management Guidelines commits
an offence and is liable upon conviction to a fine of one hundred
thousand shillings or imprisonment for a term not exceeding one year,
or both such fine and imprisonment.

Off€nc€s
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FIRST SCHEDULE
NGARELEN SPRINGS CATCHMENT CONSERVATION AREA
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SECOND SCHEDULE (P. 5)
NGARELEN SPRINGS CATCHMENT CONSER,VATION PROTECTION

GUIDELINES
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Forev'ord

Gcncrally, thc marn problems and concems rclatc to accommodattng tncreastng
water dcmands on the sprrngs whrle marnlarnrng and prolectlng thc abtllty of thc sprrngs
to support human and cnvrronmental needs ln a sustarnablc manner The unprotected
catchmcnt makes thc sprrngs hrghly vulnerable to con(amrnatron fiom sourccs such as.

but not hmltcd to elfluent from soltd waste. anlmal dropplngs. agro-chemtcals used tn

farmrng and srlt as a rcsult of agncultural actlvltres Loss of vcgctatlon covcr ovcr lt may
lcad to hrgher evaporatlon rates compromlsrng the spnnS's storagc

The Ngarclecn Spnngs Catchment Protcctlon Gutdclrnes as prcsentcd encompasses

four plans that arc furthcr cxpoundcd rn thc document to achtcve thc Soals of
sustarnabrlrty of thc Ngarelen spnngs catchment, Water Use Plan, Monrtoflng Plan,
Spflngs Protcctlon Plan, Conservatron/Protectron Plan and Monttortng Plan
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Acronyms

AEZ

cMs
ACA
KFS

m.a.s.[

MoA
MoL
NGAO

NLC

NEMA
RGS

SoK

ToR

wDc
WRM

WRA
WRUA

Agro-Ecological Zone

Catchment Management Strategy

Athi catchment Area

Kenya Forest Service

Meters Above Sea [*vel
Ministry of Agriculture

Ministry of Lands

National Government Administrstion Officers

National Land Commission

National Environment Management Authority
Regular Gauging Station

Survey of Kenya

Terms of Reference

WRUA Development Cycle

Water Resources Management

Water Resources Authority
Water Resources Users Association
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l. Inlrodudion and Background InJormation

l.l lntrodtution

A catchmcnt area is defined as the land from which water naturally flows into a
watercoursc. The status and conditions of a catchment determines the reliability, quantity
and quality of its water yields. A catchment area acts like a water storage facility where
during the rains, the vegctation cover allows the water ample time to percolate deep down
and move as a sub-surface flow to recharge the rivers, springs and ground water storage
in both shallow and deep aquifers. This sub-surface flow is slow resulting in rivers from a

well-maintained catchment having higher base flows even during the dry season as well
as good water yield tiom boreholes in the vicinity. In poorly maintained and degraded
catchment, the rainfall results in the rapid surface run-off. which is channelled into the
river courses, rcsulting in flash floods and high volumes of suspended solids. Since there
is little storage in such a catchment, the rivers originating from such catchment will not
be able to sustain their base flows during the dry season. Catchment areas are thus a vital
component in water resource management and they should be formally delineated,
gazetted, protected t'rom encroachment and pollution and managed sustainably to
maintain their ecological integrity.

L2 I-egal Buckground

(i) Constitution of Kenya

COK 2010 Constitution of Kenya 2010 recognizes water as a human right and
confers to every person the right to clean and safe water in adequat€ quantities in a clean
and healthy environment. Consequently, water resources has drawn national atte[tion
where it has been recognized as being essential in making the country bccome
industrialized in accordance to the Kenya's Vision 2030, a blue print for the national
development agenda for Kenya.

Article 66 of the constitution deals with land and provides that the State may
regulate thc use of any land, or any interest in or right over any land, in the public
interest.

Section 69 deals with the environment and natural resources including the
sustainable exploitation, utilization, management and conservation and the equitable
sharing of the accruing benetits. It is also the duty of every person to co-operate with
State organs and othcr persons to protect and conserve the cnvironment and cnsure
ecologically sustainable development and use of natural resources.

(ii) Ware r Act, 2016

Section 22( I )

Provides that where the Authority is sarisfied that in order to conserve a vulnerable
water resource. special measures are necessary for the protection of catchment area or
pan thereof, it may, by order published in the Gazette declare such a catchment area to be
a protected area.

Section 22(2)

Provides that the Authority may impose such requirements, or regulate or prohibit
such conduct or activities, in or in relation to a protected area as the Authority may
consider necessary to impose, regulate or prohibit for the protection of the catchment area
and its water resources.
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(iii) Water Rcsources Managemcnt Rules 2(X)7

Part X I section 123- 126 provides for protectcd areas and groundwatcr conscrvation
areas including management guidelines related to a protected area or a ground water
conservation atea.

The Authority shall also undertake Public Consultation with respect to the
establishment of areas to be Protected and the management rulcs or plans that shall apply
with resp€ci to these Arcas.

Relevant Sustainable Development Goals (SDGs)

Target 6b .Suppon and strengthen the panicipation of local communities in
improving water and sanitation management

Target 6.4: By 2030, substantially increase rvater-use etTiciency across all scctors
and ensure sustainable withdrawals and supply of freshwater to addrcss water s.arcity
and substantially reduce the number of people suffering from water scarcily.

Target 6.6: By 2020, protect and rcstore water-related ecosystcms, including
mountains, forcsts, wetlands, springs. rivcrs, aquifers and lakes

SDG l3: Targct l3.l -Strcngthen resilience and adaptive capacity to climate-rclated
hazards and natural disaslers in all countrics

Target 13.3- Improve education, awareness-raising and human and institutional
capacity on climate change mitigation, adaptation, impact reduction and carly waming

Targct 6.4 -By 2030, substantially increase water-use efliciency across all sectors

and cnsure sustainable withdrawals and supply of frcshwater to address water scarcily
and substantially reducc the number of people suffering from water scarcity

Target 6.1-By 2030, achicve universal and equitable access to sate and affordable
drinking watcr tbr all

I .3 U)cation and Size of Area to be gazetted

Rombo is sparsely populatcd and is cntirely considered to be in a rural set up. The
Ngarelen Springs mainly serve the residents of Rombo and Njukini sub locations in
Rombo Location. The total population in the two sub locations is 10,72E people (KNBS
Census Data). The springs are the sole source of water for the residents of the area for
domestic use, livestock rvatering and subsistencc and commercial irriSation. Due to
lives(ock grazing and the residents drawin8 water directly from the springs. there has

been degradation on the riparian areas. Currently the springs are tapped via intakes to
support irigation agriculture. which is thc main economic mainstay of the community in
Rombo. Encroachmcnt of the spring's area for settlement and agricultural activitics has
led to the general degradation of the catchment area.

This proposal for the gazettement of the Ngarelen Springs catchment area will
entail clear delineation of the boundaries of the catchment and preparation of a catchment
protection plan among other activities. This will prevent encroachment of the catchment
area by the residents. The encroachment of the spring catchment area has paved way for
settlement, grazing on the catchment and cutting down trees for charcoal burning.
Prevention of further degradation of the springs ca(chment will guarantee enough and
reliable water for both irrigation and domestic use throughout the year. This can be
achieved through gazettement of the catchment.
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The Ngareleen Springs Catchment Conservation Protection Guidelines Goals are to
ensurc springs protection and conservation as rvell as sustainable use of thc water
resourccs.

Ngarelcn Springs are located within Nalcpo WRUA Sub Catchment in Rombo Location.
Rombo Division of Loitoktok Sub County in Kajiado County, about fivc hundred (500)
metres tiom Rombo Township. The spring forms pans of the tributary of Rombo and
Tsavo Rivers and is part of the 3C Drainage Area. The spring catchment area of
approximately l5 acres (60,703mr) is public land. Horvever thc land is not demarcated
and thcre are individuals who have encroached into thc land and put up structures and
carried out agricultural activities. Liveslock also regularly cncroaches into the catchment
rvhen grazing and in need for waler.

The springs arc located as shown below.
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Fig.3.lacation Map of Ngarelen Spring within Nalepo sub catchment

Due to degradation of the spring catchment, protection works was carried by Water
Resources Authority in 2019. This involved the construction of a masonry wall around
the spring eye, placement of gabions on the upstream of the spring and planting of
suitable tree seedlings within the spring catchment. This resulted in an increase in the
yield of the spring. Pollution of the source by livestock watering from the spring source
has also been eliminated. Gazettement of the catchment will lead to further
improvements. Prior to this, the average daily gauge height at RGS 3GA02 was 0.12 m.
After the construction of the masonry wall, this figure has steadily increased to 0.20m.
The final available discharge value available is 0.151 mt/s on 3d May 2019.
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To ensure proper conservation and Protection of the Ngarelen Spring Catchment,
WRA, communily and other key stakeholders recognised the need for Cazettement of the

land.

ACA's CMS (2014 - 2022\ has recognised the need to protect the catchmenl areas

and increase their environmental functions. This will be achieved through the

implementation of the following strategies:

. Sensitization of the local community on the need to Protect the catchment areas

to ensure environmental sustainability;

. Development of an action plan to Protect the catchment and their
rehabilitation:

' Panicipatory mapping of the Protection zones around the water catchments
rvith the community;

' Apply the law to Protect catchment areas (enforcement for
wellands/ripariar/springs protection) ;

ln addition, Pan XI of WRM Rules, Rulcs 123 - 125 sets out the Process and

procedure for the identification of an area as a protected or groundwater conservation
area. This procedure will be used in coming up with the Gazettement documents for the
Ngarelen Sptings Catchment.

Climate

The area belongs to the sub-tropical semi-arid climatic zone. The average annual

temperature is 22.'7"C, with the lowest in the months of July - August (20.4"C) and the
high€st in the month of March (24.9'C). The annual rain distdbution shows two
pronounced rainy seasons, namely the long rains from March to May and the shon rains
from November to December. The mean annual rainfall is about 526 mm. The highest
mean monthly precipitation occurs in APril (122.1 mm) and the lowest is in July
(2.7mm).

Geology and Physiography

The soils of the area are primarily developed from undifferentiated volcanic rocks
(predominantly pumice) of the Rombo series of the Tertiary age. Physiographically, the

area forms part of the general and extensive piedmont plain, which extends from the
foot slopes of Mt. Kilimanjaro, to the Pare Mountains in the South East, The area is
generally flat (slope l-2?o) but is studded with numerous small parasitic cones (hills) and

plugs, which rise above the general level of the plain.

Hydrology

Ngarelen Springs are among a number of springs in the sub catchment that flow
into tributaries that form Rombo River and finally flow into Tsavo River.
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Fig.4.River Netu'ork

Vegetation

Thc natural vcgetation of thc arca is mainly rvooded, bushcs, grassland with acacia
trcc bushcs and shrubs and tall percnnial grasscs. Horvcvcr, irrigatcd agriculture has
largely replaced this natural vegetation rvith smallholder maize. tomatoes, and onions
among the crops grorvn.

F)rosion in the catchntent

A notable feature in the area is that orving to the relatively flat terrain that is mostly
bare and the volcanic soils that arc susceptiblc to erosion, sevcral gullics have dcvcloped
as the fast tlowing rvater lrcm thc vast springs and Mt Kilimanjaro flow past the arca
The soils in the sub catchment c<lmprise of deep clay and clay rvhose depth is unknorvn.
The upper and mid zones of the sub-catchment is dominated by deep clay. The lower
section of the sub-catchment is characterized by clay of unknown depths

Indeed. the area upslream of Ngarelen Springs is characterized by a deep gulley
that was initially transponing loads oi silt to the spring's area. For this rcuson. pr()tectivc
gabions were constructed on the upslream side of the spring with lunds fiom WRA.

Springs *'ater quolitt

The quality of water from Ngarelen springs can be described as good. According k
analysis of rvater samples from the springs by the WRA Central Water Testing
Laboratory in September 2019. the water rvas considered as chemically fit for domestic
use. Horvever, there is danger of contaminating the spring's waters due the human
activities currently being undertaken within the calchmenl area, if intervention melsures
are not implemented immediately.
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The main problems and concerns relate to accommodating increasing water

dcmands on the springs while maintaining and Protccting thc ability of the sPrings to
support human and environmental needs in a sustainablc manner. The unprotected
catchmcnt makes the springs highly vulnerable to contamination from sourccs such as.

but not limited to elfluent from solid rvaste, animal droppings and silt as a result of
agricultural activities. Loss of vcgctation covcr over it may lcad to hiSher evaporation

ratcs compromising the spring s storagc.

Currcntly thc main concerns affecting abstraction of water tiom thc sPrings

include:

. Deplction of frcsh water rcsoutces

. Etfects on watcr sources used by thc local communitics i.e. contamination

. Et'fects on natural vegetation (tbrest cover) and agricultural land use.

Vegetution Clearing

Thc vegetation clearing causes direct cxposure of sPrings to evaporation imPacting
on the springs yicld. In addition, vegetation slows down the rain droPs as they fall to thc
ground. giving more timc lbr the water to infiltrate into the ground and recharge the

springs. At the same time. the vegetation covcr reduccs the specd and hcnce impact of thc

raindrops as they hit the ground, which loosens the soils, causing erosion. Thc springs
need to bc re-vegetated and cutting of trees in the calchment area should be stopped tbrth
with.

Climate Chunge

The vagarics of climate changc like everywhcrc else has meant that therc are more

depressed rainfall than usual. The catchment area and the sunounding areas erpcriencc
recurrent droughts leading to frequent watcr use conflicts among farmers and pastoralists

who use water tiom the Ngarelen springs.

2. Current Situatittn Analvsis

2.1 Vulnerabilim oJ the Wqter Resources

Ngarclen Springs have a Regular Gauging Station 3GA02 locatcd at coordinates.

Latirude E 0370 4l' 35.5", Longitude S 030 03' 07.7 ' at an elevation of I 157 m.a.s.l and

approximately 5(X) m downstream of the spring. Thc daily watcr levels is available. The

last discharge data availablc is from May 2019 (0.l5lm'/s).

ln tcrms of geology the area comprises a serics of volcanic laycrs associatcd with
Mt. Kilimanjaro namely Kijabe-type basalts and dense olivine basalts.

Groundwater occurrence in this area can be described as poor, the dense basalts,
Kijabe typ€ basalts and melanocratic basalts are massive and not faulted, this implies
porosity is poor and don't suppon storage of groundwater. However. the areas along
River Rombo present good condition for groundwaler occurrence, in addition the area

east of the sub catchment indicates presence of old land surface contact point between
gneiss and basalts rvhich may have productive aquifer

Water Resources Quality Objectives and E Slatus oflhe Water Resotrce

According to the ACA CMS (2014 - 2022) Ngarelen Spring catchment area within
the Nalepo sub-catchment can be classified as of medium Commercial imponance. The
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area is predominantly rural. Economic activitics include farming, livestock keeping.
wildlife, and tourism. This category targets at cnsuring quality of water resources to
devclop economy and prosperity for the residents and all other stakeholders rvho use the
water. Sustainable water resources management in the sub catchment will focus on
cooperation with the all stakeholders, hence the need to have the interests of residents,
small scale /large-scale farmers. pastoralists and wildlit'e safeguarded.

2.3 Class of the \,.tter resoutce

The Ngarelen Springs catchment is located within Nalcpo sub catchment and can
be classified as "Alert" since thc available water is at times especially during the dry
season of adequatc quantity to meet the demands from the various competing uses. The
water quality at the source and in the upstream areas is good, however it deteriorates as

the stream flows downstream due to contamination from the grazing and agricultural
activities.

2.4 btnd Uses and their polenlial impact on waler resources

With the influx of farming over the years, there have been significant land use
changes. Large areas hitheno used as range lands were opened tbr farming thereby
afl'ecting land cover.

Nalcpo sub catchmcnt has witnessed extensive land use change since independence
of Kenya in 1963. Thesc changes represent the response of the population to local and
exogenous opponunities and constraints. This area has expericnced rapid and extensive
land use change in response to a variety of economic, cultural, political, institutional and
dcmographic processes. The community within sub catchmen( is changing fiom livestock
keeping as their main livelihood activity to irrigated agriculture. This has caused severe
environmental degradation (deforestation, encroachment of riparian land) leading to
pollution of water sourccs by agro chemicals, liquid and solid rvastes.

Poor methods of water usc such as open canals and flooding have caused people to
shift to nerv areas hence, more degradation of thc sub catchment. The riverine vegetation
along the river channels and-/or near springs and other water sources has been cleared to
give way to farmlands. These changes have intensified as a result of human population
growth.

3. Measures for Conservation dnd Rehabilitation ofthe area

3.1 Proscribed Actitities :

According to the relevant legal fiamework as discussed abovc, protected areas can
be used by the neighboring community in a sustainable manner. The activities to be
undcrtaken within the protected area are thosc with zcro impact on its ecological status
and integrity. The following activities are specifically proscribed in a protected area:

uii). Tillage or culrivarion

aiii). Clearing of indigenous trees or vegeration

ir). Building of permanent structures (especially boreholes and houses)

r). Disposal of any form of waste

ri). Excavation of soil or development of quarries

.xii). Planting of exotic species that may have adverse effect to the water resource



1468 Ke n1 a S ubu dnr,"- Le gr s lauon, 202 I

3 2 Water Use Plan

Thc obJectlve of thrs rvatcr use plan ts to Protect the long term water storaSe and

supply capacrty of thc sprrngs by controllng cncroachment and degradatton of thc
catchment

Actlons

Estabhsh the water balance

Devclop watcr allocalron plan tbr thc Ngarelcn spnngs

lmprovc Walcr use efficrcncy (lntroductton of tcchnologtes)

Spnngs Protecton Plan

The obJectrvc of the protectron plan rs to Protcct Ngarelen sprtngs by encouragrng
actrvltlcs that enhance both water quallty and quantlly whtle dlscouraglng actlvltles that
causc tho spnng's catchmcnt to dctcnoratc

A( I tvtty Sub.tnw4' Tnrclr.tm? Cosl Responsrbrlrh'

Estabhsh the
water balancc

Assess dcmand aod
avarlabrlrty

202t 1,000.000 WRA, Counry
Governmcnt, WRUA,
KWS

Dcvelop watcr
allocatlon plan for
the Ngarclcn
spflngs

Develop Water
allocatron PIan

202t 2.000.000 WRUA. WRA, KWS,
County Oovernment,
lrngatron Canals

lmplement watcr
allocatron plan

conttnuous 5 000.000 WRA,WRUA,
NEMA, County
Governmcnt

Enforcc permrt
condrlrons

contlnuous 5,000.000 WRA. WRUA.

Enhance Water
use cfficrcncy
(rntroductron of
technologres)

Scnsrtlzatlon and
modcl watcr usc
unlts - trrlgatlon.
domcstrc

Demonstratlon on
efflclenr watcr use
tcchnology

Contlnuous E O00.000 WRA, WRUA.
County Govcmmcnt

2 r .000000

Actrvrt"* Sxb-d.trun' Tmtefranre Cosl Responsrhht,-

Gazcttcmcnt of
GCA

Dehncate & survey the
spnng's catchmcnt area

202t 200000 WRA.WRUA.
KaJrado County
Lands & Survcy
Tcam

Develop the Part
Dcvelopmcnt Plan for thc
spnng calchmcnt

2021 500,000 WRA, SoK,
County
Govcmmcnt of
Ka.;rudo
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Adiv ,n Sub-octieif''' Timeframe Cost Responsibility

Create awareness on the
status of the spring's
catchment area.

Continuous 300.000 WRA, KWS,
WRUA, NEMA,
County
Covemment,
Irrigation
Canals.

Develop guidelines and
conservation/protection
plan through stakeholders
cngagement

2021 500000 WRA with all
stakeholders

Submit gazettement
instrument to the AG

202t 500 000 WRA

Enforcement of
Ngarelen
springs
catchment
guidelines and
other
legislations

Enforce Ngarelen springs
catchment guidelines,
managemenl plan and
relevant legislations

contrnuous 5 O00,00o WRA,
Govt,
KWS.

County
NEMA

Total 7.000.000

C onservut ion/ P rotectioi P lan

The objective of the conservation plan is to maximize the yield of Ngarelen springs by
promoting beneficial land and water management practices.

Actions

The conservation/protection plan proposes the following activities:

. Sensitization on catchment management

. Revegetation of the catchment area

o Native Plant Propagation

o Exotic species control

. Water storage enhancement to ease pressure on use of springs water

o Rain water harvesting tanks

o water pans

. Regulating activities that may lead to pollution and destruction of the eco-
system (Charcoal buming, grazing, cultiyation)

. Controlling abstraction limits and observing of safe yields

. Controlling cncroachment and cancellation of illegal titles

Activity Sub-activity Timeframe Cost Responsibility

Re-vegetation
of the

Establish native Plant
Propagation

Continuous 2,000,000 WRUA.
KFS

WRA,
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A<ttvtr', Sub-attrvttv Ttmeframe Cort Responstb t
catchmcnt area Crow hvc fcnce on thc

boundary ol the
catchment

Contrnuous 3.000.m0 WRA.
WRUA

KFS.

Plantrng and growrng ot
propagatcd sccdLngs
(Watcnng and tcndlng)

Contrnuous 5.000.0$0 WRUA

Exotlc specres control Contrnuous 500 000 WRUA

Sub-Total l0 500,000

Raln watcr
storage
enhanccmcnt

Installahon of 20 l0m'
Rarn water harvestrng
tanks rn publrc
lnslrtutrons/pubhc land

ContlDuous 4,000.000 WRA, County
Govcrnment and
WRUA

Construcnon of 2No
l0,000m1watcr pans

Contrnuous 10,000000 WRA, County
Government and
WRU A

Sub-Total 14,000.000

Restnctlng
actlvrtlcs that
may lcad to
pollutron and
destructron of
the catchmcnt

Publlc awarcncss
crcdtlon

Annually r ,000,000 WRA, County
Govcrnment.
KWS. KFS.
WRUA

Controls/restfl ctrons on
charcoal bumlng.
grazlfl8. bathrng &
washlng clothcs ncar the
spflngs

Contrnuous 300.000 WRA, County
Govt. KWS. KFS
WRUA

Enforcemcnt Quanerly 500 000 County
Commrssroncr.
KWS, WRA
KFS. NEMA
WRUA

Altematrvc
lrvelrhood
acIlvlttes

Promotc bce kceplng,
poultry farmrng and
buttcrfly keeprng

Contrnuous t0,000,0(x) wRA. KWS.
WRUA.
Agnculture and
Irvcstock

Sub-Total I I,E00,000

ControlLng
cncroachmcnt
and rcvlcw of
grants

Rcvlew legalrty of titlcs
and rcsolvrng

Contrnuous 5,000.000 NLC. WRA.
County
Govemment

Sub-Total 5,000000

TOTAL 3 t .850,000
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3.5 Monitoring Plan

The objective of the monitoring plan is to collect water resources data and maintain
a comprehensive database on the Ngarelen springs that provides intbrmation on watet
levels and quality ofthe sp ng's water.

Actions

. Establish a water quality and pollution control plan.

. water sampling and analysis

. Establish a water resources database

3 ,6 Establishment and operationalization oJ management structure

The objective of the management structure is to ensure that the Ngarelen Springs
catchment protected area is managed in a sustainable manner with the involvement of all
stakeholders under the leadership and coordination of WRA - ACA. This will be

achieved through:

. Setting up the ,nanagement sttucture with defned ToRs and mandales;

Aclion Sub Activities Time frame C.r.rls Responsible

Water sampling
and analysis

Collecting samples
and taking to the lab in
NRB.

Continuous 200000 WRA

Conduct analysis of
biological and
physico-chemical
parameters

Continuous 500,000 WRA

Capacity
Building

Capacity building on
data collection and
monitoring

Continuous l.000.000 stakeholders and
WRA

Total 5,700,000

Activity Suh-activiI], Tinrcjrame Cost Respoasihility

Sening up the
management
structure

Appoint lNo. Member
from each of the
following stakeholders

8. Kenya Forest
Service

9. National
Environment Mgt
Authority

10. National
Govemment
Administration in
Kajiado South Sub
County;

L l. Kenya Wildlife
Service;

3 months 250.000 WRA



S b-d.ttvth Tmrcframe Cosl Responsth tty

2 Mrnrstry of
Agflculture.
Nalcpo WRUA,L3

Tcrms of Refcrenccs
(ToR) wrll rncludc bul
not lrmlted to
. To manage the

catchment prudcntly
on bchalf of other
stakcholders

. To submlt quancrly
reports to WRA -

ACA on all planncd
and lmplemcntcd
actrvltles,

. To dcvelop by - laws
and submrt a copy to
WRA - ACA for
approval beforc
rmplcmentatlon

Contrnuous 0 WRA, Nalcpo
WRUA

Mandatc and
rcsponsrbrlrtres
. Promote the

conscrvatton and
protcctlon of the
catchment

. Promotc equltablc
dlstflbunon of thc
rcsources wtthln thc
catchment

. Promote soclo-
cconomrc and
cnvrronmcntal
sustarnabrlrty of the
catchmcnt

Contrnuous 0 Nalcpo WRUA,
WRA

The sources of funds for
the commrttee may
rncludc
. Bcc kceprng
. Trcc Nurscry,
. Eco-tounsm.
. Wcll-wrshcrs/Donors
. WRAi WRUA -

(wDc)

Contrnuous 5,000,000 WRA

Sub Total 5,250,UX)

t472 Kenya Subndnrr Legtslotron, 2021

WRA as thc agcnr of the Natronal Govcmment ln thc rcgulatron of usc and
managcmcnt of watcr rcsourccs, wrll bc thc Coordrnator of thc commlttec Thc mcmbers
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appointed to the Management Committee will serve on honorary basis as this will be a
non-profit, non-commercial venture. The Committee will be required to solicit for
funding from well-wishers and other sources to supplement the income that may be
derived from activities permitted in a protected area.

The fotlowing are the prop,osed linkages between various stakeholders. The arrows
indicate the direction of flow of information. The dotted lines indicate WRUA can also
communicate directly to communities and vice versa.



t4'14 Kenvr Subsrdwry Legtslanon, 2021

STAKEHOLDERS

WRA

COMMUNITY
P'tB 5 Reporlmg Lnkagcs for the Manaqenai Cortmttee

WRUA
MANAGEMENT

COMMITTEE
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4. Monitoring and Evaluation Matrix

The following matrix will be used for Monitoring and Evaluation to capture detail of the
progress of implementation of the planned activities.

Tqble.3. Moniroring and Evaluation template

Dated the 3rd August, 2021.

MOHAMED M. SHURIE,
ChieJ Executive Oficer,

Water Resources Authority,

Activities Implementation
Schedule

Status (%
completion)

Planned
Cost
Ksh.

Total
expenditure
to dste

Source
of
funds

Output Comments

start date End dat€

LEGAL NorrcE No. 208

THE WATER ACT

(No . 43 of 2016)

IN EXERCISE of the powen conferrcd by section 22 of the
Water Act,2016, the Water Resources Authority makes the following
Order -

KIKUYU SPRINGS AQUIFER GROUNDWATER
CONSERVATION AREA MANAGEMENT ORDER, 2O2I

l. This Order may be cited as the Kikuyu Springs Aquifer
Groundwater Conservation Area Management Order, 2021.

2. In this Order, unless the context otherwise requires -
"Act" means the Water Act,2016l
"Authority' means the Water Resources Authority established

under section I I of the Act;

'aquifer' means an underground geological formation able to
store and yield water; and

"Kikuyu Springs Aquifer Groundwater Conservation Area
Management Guidelines" means the protection and conservation
guidelines as published by the Authority in respect of Kikuyu Springs
Aquifer Groundwater Conservation Arca.

3. (l)The Kikuyu Springs Aquifer Groundwater Conservation
Area is declared to be a protected area for the purposes of the Act.

(2) The boundary for the Kikuyu Springs Aquifer Groundwate,
Conservation Area is as set out in the First Schedule,

Cilation

D..hntio! of
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.1 The Klkuyu Spnngs Aqurfer Groundwatcr Conservatron
Arca Managemcnt Gurdelrnes under the Sccond Schcdule shall comc
lnto eftcct upon pubhcatron of thrs Ordcr and shall be the basrs for
conservatron of the watcr rcsourccs wrthrn the Klkuyu Spnngs Aqulter
Groundwater Conservatron Arca

5 (l) The Authonty shall place srgnboards and beacons tn or
near lhc water resourcc or ln appropnale publtc placcs frequentcd by
water uscrs and at the Authorty's offrccs to drsplay up-to-date
lnformalron about the condltlon of the water resourccs of thc Klkuyu
Spnngs Aqurfcr Groundwatcr Conservatron Arca.

(2) The pubhc notrccs shall contaln rnformalron regardrng the

actron rcqulred of water uscrs to conscrvc and protect the water

rcsourccs of the Protcctcd arca

6 Any person who contravcnes thrs Ordcr commrts an offence
and rs hable upon convlctlon to a finc of onc hundrcd thousand
shilhngs or rmpnsonmgnt for a term not cxceedlng one year, or both
such finc and rmpnsonment

FIRST SCHEDULE (p 3(2))

BOUNDARY FOR THE KIKUYU SPRINGS GROUNDWATER CONSERVATION
AREA BOUNDARY

BOUNDARY SPECIFIC POSITION OF THE
BOUNDARY

UTM X TITM Y

NORTHERN NORTH TOP SIDE 237300 9888500

NORTHERN NORTH EASTERN 2 37000 988E.ltX)

WESTERN NORTH WEST(UPPER SIDE)
Western Boundary

235500 9886700

WESTERN Mrddle Wcst 235600 9882700
WESTERN Mrddle West(Near Brbrnonr) 235500 9881000
WESTERN On 8430 Road(Westem

Boundary
234600 98793(n

WESTERN On A[04 Road(200m aftcr
Ngcnra Road and A 104 Junctron

234700 98793fi)

SOUTHERN A 104 (Southem Boundary) 236500 9A74't(n
SOUTHERN D 40'7 238000 9874800

EASTERN Tunncl(Eastcm Boundary)
Hcadwaters of Ithantr Rrvcr

218000 9875800

EASTERN Half krlomctcr from Lrmuru
Town- Hcadwaters of Trgonr
Rrver

23E2$ 9E77000

EASTERN 2385fi) 9879200

EASTERN 238700 988 I 500
EASTERN 239300 9883200
EASTERN UPLANDS TOWN IS ON THE

WEST
239150 9884700

EASTERN 239 r00 9886E00
EASTERN 239400 9887fi)0
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sIlCoND sCIlEDtrt.E (p. 4)

MINISTRY OF WATER AND SANITATION

WATER RESOURCES ATITHORITY

MANAGEMENT GTIIDELINRS FOR KIKTIYU SPRINCS AQTIIFER

GROUNDWATM CONSERVATION AREA

This tlo<'unent was prepared through a consultatiye pro(esr involving area Water
Resource Users Assodarions (WRUAI, Members ol Parliament, the County Govenmcnt
oI Kianbu and othcr stakeholders, sryarheaded by lyRA under the sre\9ardship oJ Dan
Odero, Consuhi g Hydrogeologist

a
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ccA
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WRM Rulcs. 2007
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Mcanrng

Groundrvatcr Conservatlon Area

Water Rcsources Authonty

Water Resources Managcmcot Aulhonty

Water Resources Managemcnt Rulcs, 2007

Natronal Envrronmcnt Management Authoflty
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KIKUYU SPRINCS AQUIFER GROUNDWATER CONSERVATION AREA
MANAGEMENT CUIDELTNES

PREAMBLE

The Water Resources Managcmcnt Authority (WRMA) was established undcr the
Water Act.2002 as a State Corporation under the Ministry of Watcr and lrrigation.
WRMA has been in cxistence since 2005 following its establishment. ln order to
harmonize tuoctions and mandatcs as con(emplated undcr the Constitution of Kcnya,
2010. the Water Act,20l6 was established and operationalized.

Water Resources Authority (WRA) is established under Section I I of thc Water
Act, 2016. Pursuant to Section 6 of the Act, the Authority is an agent of the National
Govemment rcsponsible for regulating thc management and use of water rcsources.
WRA was operationalized on 2l st of April. 2017 vide Gazette Noticc No. 59.

These management guidelincs were prepared by thc Water Rcsources Authority
after extcnsive stakeholder consultations l'rom the Groundwater Conservation Area
(GCA), including water users, area Members of Parliament, Members of County
Assembly and other institutions. Thc GCA is established in accordance with the Water
Act (2016) Section 23(2) and the Water Resources Management Rules, 2007 (with
amendments in 2012).

Thc Water Resources Management Rulcs. 2007 outlinc the proccss of identitying
arcas to be designatcd as groundwater protection and conservation arcas. Part XI Rule
123(l) states that:

Pursuant to Sections 23(l) and (2) of the Water Ac(, 2016, whcrc the Authority is
satisfied that in any area special measures for (he conservation of groundwatcr are

nccessary in the public interest it may declarc the area to bc a groundwaler conscrvation
area. The Authority may also impose such requirements or prohibit such conduct or
activities in relation to a groundwater conservation area as it may consider necessary for
thc conservation of thc groundwatcr.

Pan D of the Sixth Schedule of the Water Resources Managemcnt Rules 2007 sets

out the contents of management rules or plans related to a protected area or groundwater
conservation area and maY includc:

(a) Procedures to be applied for thc management of the Protected Area or
Groundwater Conservation Area;

(b) Prohibited activitiesl

(c) Any measurcs required to be undenaken for water resourcc conservation and

Protection;

(d) The timeframe for implementation of required measures;

(e) Any other conditions thal the Authority may consider relevant

This document presents the management procedures and prohibited activities in the
Kikuyu Springs Aquifer GCA.

E ent ofthe Groundwater Conserration Areo

For ease of identification of boundaries, the southern edge of the GCA is to run
west from the railway tunnel south of Limuru along the road D407 and then join road
Al04 near Kamandura Primary School, leave road Al04 to join D409 (Ngenia Road)
then cross to E430 before Kamirithu. It then leaves 8430 and turns nonh along the top
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of thc cscarpment east of Ngarariga Primary Sch(x)I. At Kircnga thc k)undary tums cast
along thc road heading to Bathi Rivcr.

'[1tc boundary thcn tums s{ruthwards alont lhc watcnhed to (iithiri()ni rvhcni it
runs on the cscarpmcnl along thc railway linc pasl (lplards all ihc way down through
Limuru anrl joins back on Road D407 al thc cnd of thl: railrvay turncl (Map I ).

,6- %. :16.

,6. ,5. ,5.' ,5. 36.

Map I . (;roundwarer Consen'atiot Area ((rcA) lor the Kiku,ru Springs A4uiler

36.36-

+

,

lrgrnd
l-] ocrc
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OBJECTIVE
Thc objective of lhc CCA guidclines is to providc a framervork under which

groundrvarer use within thc conservation area will bc undcrtaken in a manner such that
thc dcsircd future condition of the resourcc is tulfilled.

The desired futurc condition is dcrived from the currcnt status. According to thc
Kikuyu Springs Aquifcr Study Report, as of 2012 up to 687o of the annual catchment
rechargc was abstracted annually. This is more than the 2570 testcd yield from each

boreholc into the aquifcr in the Water Allocation Guidelincs published by WRA for safe
yield and rvay over the 107. of mcan annual recharge sustainable groundwater yicld
adop(cd for the National Water Master Plan 2030. Fortunatcly, subsurface inflow from
outsidc thc catchment provides an estimalcd 4.1 - 5.6 MCM, which, if added to the
annual rccharge reduccs thc proportion of abstraction to bctween 48 and 529c of the total
aquifer rccharge.

Thcsc data make it clcar that the aquil'er is on the verge of ovcrcxploitation and

cenainly under pressurc. This rate of abstraction and its increase is not sustainable in the
long run. The effect of the increasing abstraction is seen in thc deteriorating water quality
as cxemplificd by time scrics data that show increasing mineralization of groundwatcr
with timc, on a linear trcnd. lt is indicatcd that this statc of aflairs is not unique to thc
Kikuyu Springs aquifer: the Nairobi Aquifer Suite as a whole is under threat of over-
abstraction.

Thc desired t'uture condition must providc a balance betwecn the hiShest
practicable level of groundwater production and the conservation. preservation,
protcction. recharging, and prevention of waste of groundrvater in thc Conscrvation arca.

Conscquently, thc dcsired futurc condition of the CCA is summed as lbllows:

. Croundwatcr quality remains potable by Kcnyan Standards (KEBS: KS 05-
459: Part l: 1996);

. Annual renervable groundwatcr recharge is sustained at or ovcr the year 2Ol2
lcvcl, subject to climate change cft'ects;

. Annual groundwater abstraction do€s not cxcsed TOqc of lhe total aquifcr
rccharge.

. Artesian pressurc is maintaincd at a level that can sustain Ondiri Swamp and
Kikuyu Springs.

. Other groundwater dependent ccosystems, hcrc identified as wetlands, arc
protected.

To achieve thcsc targets, guidelincs on the following aspects of groundwater use

and conservation are required:

a). Abstraction limits;

b). Water use prioritization:

c). Borehole construction:

d). Groundwater recharge;

e l. Groundwater monitoring:

fl. Water allocation:

8). Pollution control;

h). Enforcement.



Ke nya S u bs idiary Le gis lat ion, 202 1 1483

I. MANAGEMENTGUIDELINES

2.1 Abstraction l-imits

2.1.1 Maximum allowable production

To minimize as far as practicable the drawdown of the water table and the
reduction of anesian pressure, to prevent interference between boreholes. to prevent
degradation of water quality. to address the potential loss of opponunity to drill a new
borehole because of spacing requirements, and to prevent waste the following guidelines
shall apply in the GCA to regulate the production of groundwater.

(a) Availability goal

The Water Allocation Guidelines provide tbr 259o of the tested yield over a 24 hr
period, or 6OEo of the tested yield over a lo-hour period as the maximum allowable
production as a general WRM rule. This shall continue to apply in the GCA as it does in
all groundwater systems.

(b) Permitting goal

To minimize wastage and diversion of water to othcr uscs, and to address the
potential loss of opportulity to access groundwater, the permitting goal is to match the
permitted amount with the applied use. Therefore permitted amounts will be based on
the per capita water requirements set out in thc Design Manual as reproduced in the
Water Allocation Guidelines.

Based on these standards, the maximum permitted amount for domestic usc for
cxample is 1.5 mr/ day for a household of 6. In the typical situation, domestic permits are
up to l0 ml/ day which is not utilizcd in full or is divened to other uscs, thereby denying
other users access to their water rights. WRA shall therefore make reasonable effort to
not grant permit applications for more watcr production than is actually needed for
beneficial use.

(c) Reconciliation of water use

Water use charges that apply will be reconciled with the production against the
permined limit. Where actual water use consistently falls to 4070 or less of p€rmitted
amount for one year, WRA is at liberty to review the permitted amount downwards.

Where the abstraction is consistently at least 10570 or morc of the permitted
amount for one year the water user will, along with infringemenr penalties specitied in
the WRM Rules, be subject to specific penalties that shall apply to Groundwater
Conservation Areas as shall be specified in the WRM Rules.

1.1.2 Exclusions and exemptions

(a) Historic use

Historic or existing groundwater use in the GCA betbre the effective date of the
GCA management guidelines shall be preserved, to the maximum extent practicable,
consistent with WRM Rules. Historic use of groundwater may only be preserved for the
actual use of the water from the Kikuyu Spring Aquifer, and cannot be transferred to a
different use and may not be withdrawn from a different aquifer. Therefore, changes in
abstraction and use of groundwatcr under a historic use operating permit may not be
made without prior approval of WRA, and such changes will jeopardize the historic use
preservation. Evidence of historic use must be presented to WRA before such use may be
preserved. Whenever preserved, such use will be regularized by WRA to reflect the new
situation under the GCA guidelines.
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t.l .3 Transfer of groundwatcr out of the GCA

(a) Permit requircd

Groundwater produced from a borehole within thc GCA may not be transported
outside lhe GCA boundaries unless the operator has been issued a transter permit under
Rule 48 of WRM rules 2007. This is to ensurc that any water in the aquifer should be

used rvithin the conservation area.

(b) Applicabilily

i. A person proposing to transport groundwater out of thc GCA must obtain
a transfer permit. in addition to an abstraclion permit tbr a new borchole,
or a transf'er permit tbr an existing one to transfer groundwater oul of the
GCA.

ii. A transtcr permit tbr the transportation of water outsidc the GCA is not
requircd tbr thc transponation of groundwater that is part of a

manulhctured producl. or the groundwater is to be uscd on propcny that
straddlcs the GCA boundary linc, or the groundwater is used within the
existing contiguous scrvice area of an existing retail public utility that
straddlcs the GCA boundary linc.

2.2 Borehole Siting in GCA

Siting of boreholcs in thc GCA shall bc subject to all provisions of the Codes of
Practice for Borehole Siting, with panicular regard to Environmental Considerations
(Section 5.2). Furthcr to this, panicular emphasis shall bc laid to investigation mcthods
(5.4), which shall includc an exhaustive invenlory of exis(ing data, including all existing
groundrvatcr abstraction in thc neighborhood of thc current application without
cxception. The investigating geologist/ hydrogcologist shall demonstrate in the repon that
this has becn exhaustively donc fbr the Technical Evaluation Committee to consider
granting thc authorisation to drill.

Conditions for drilling the borehole, including limits to abstraction and mandatory
borehole design considerations shall be stated by the siting geologist/hydrogeologist in
his/her recommendations.

ln thc case of new developments from Kikuyu Springs Groundwa(er Conservation
Area, the gcologist/hydrogeologist's repon will include water balancc befbrc and after
the proposed development.

(a) An application fbr major developmcnt within thc GCA shall be accompanied
by an environmental impact study that demonstrates that the quality and
quantity of groundwatcr in the GCA and the recharge function of the arca will
be protected, improved or restored.

(b) Croundwater use applications that promote storn rvater management and
infiltration will be given priority in granting of authorisations to drill within the
GCA. Such plans shall be subjecr to approval so that they do not pose
groundwater contamination risk.

2.3 Borehole Construction

These guidelines are complementary to lhe Codes of Practice for Construction of
Boreholes and should be read in conjunction with the following documents:

. The Water Resources Management Rules,2007
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. The Code of Practice for the Siting of Boreholes

. The Code of Practice for the Supervision of Construction of Boreholes

. The Code of Practicc for the Test Pumping of Boreholes

. The Water Allocation Guidelines (2010)

2.3.1 Spacing requirements

(a) To minimize as lhr as practicable the drawdown of the water table and the
reduction of anesian pressure, to prevent interference b€tween boreholes and to
prevent degrada(ion of water quality the Water Resources Management
Authority will enforce spacing requirements on all new boreholes in the GCA.
These rvill be in accordance with the spacing guidelines outlined in the Section
4.4 of the Wate r Allocation Guidelines (2010).

(b) Spacing requiremcnts in the GCA do not apply to manually-dug large diameter
wells abstracted by windlass or such traditional systems.

(c) ln the case of a municipal well field, WRA may waive the sPacirg
requirements on the wcll field if thc applicant submits adequate evidence
showing that the increased cone of depression caused by the well field will not
increase the impact on nearby existing wells. This calls for, inter alia,
appropriately designed pumping tests and well ficld layout design.

2.3.2 Sanitary seal

The minimum depth of the sanitary seal in boreholes in the GCA shall be 6 metres;
the area is a high-recharge area that has high linear transmissivity along the numerous
fault zones. It also has thick soils lhat may be subject to piping thereby increasing the risk
for groundwater contamination.

2.3.3 Unsuccessful boreholes

Abandoning of unsuccessful boreholes shall be in accordance with the Codes of
Practice for Borehole Construction. In addition to backfilling. an abandoned borehole in
the GCA shall be sealed in the top 6 metres to ground level with bentonite.

2.4 Pollution Control

These guidelines shall be read in conjunction with the provisions of the Water Act,
2016, wRM Rules,2007 and such other subsidiary legislations as may be put in place
from tim€ to time in respect to Water Quality and Pollution Control.

Due to the need to prevent pollution in the GCA, upon inspection, wRA may
provide notice to affected panics and issue orders to prevent pollution. If WRA
determines that an emergency situation exists, a temporary order to prohibit pollution and
protect public health, safety and welfare shall be issued without notice. The order shall
continue in effect for the lesser of fifteen ( l5) days or until tests are done.

2. EXEMTT AND PROHIBITED ACTIVITIES

3.1 Exempt Activities

The following activities are exempt from the GCA requirements:

L All residential uses and activities:

2. Other uses not listed as prohibited;
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,l Actlvltres alrcady pcrmrtted and rcgulated by the Water Rcsources
Management Rules (e g . hlstonc water usc)

3 2 Prohrbrted Actrvrtrcs

The tollowrng achvrtrcs are consrdered hlgh-lmpacl uscs due to thc probabrllty
and/or potcntlal magnltude of thcrr adverse effecls on groundwater and shall be
prohrbrled rn the CCA

A Landfills.

B Large capacrty sepuc systems (scrvrng multrplc dwellrngs or non-rcsrdentral
cstabLshmcnt of 20 or morc pcrsons pcr day), cxamplcs rncludc apanmcnt
burldrngs, schools, relrgrous lDstrtutrons, otficc, rndustnal and commercral
burldrngs, shopprng malls, traln and bus statrons. hotels & restaurants, casrnos,

C Commcrcral actlvrtles that are not connected to an avarlable sanltary scwer
system,

D Agncultural drarnagc wclls (recerve rrngatron tarl waters. other field dralnagc,
anrmal yard, fecdlot, or darry runof|,

E Untreatcd sc, agc wastc drsposal wells,

F Ccsspools (scrvrng muluple dwelllng or rnstltutrons, or other dcvlccs that
rccclve wastcs and whrch must have an opcn bottom and somctrmes havc
pcrforated srdes). notc that many 'septrc' tanks are actually ccsspools due to
desrgn,

G Industrral process watcr and drsposal wclls,

H Motor vchrclc wastc drsposal rvclls (surfacc cffluent from servlcc statrons),

I Surface mrnrng opcratrons

J Actlvltles thal would srgnrficantly reducc thc rcchargc to aqurfcrs,

K Radloactrvc wastc drsposal srtes,

3 3 Enforcement

The cnlbrcement of managcment gurdehncs and prohlbrtlons shall be rn accordance
wrth provrsrons of thc Water Rcsources Managcmcnr Rulcs 2007 as cstablrshcd by lhc
Watcr Act 2002

Thcsc shall lncludc, llr.r a/ra, PART VIII - Watcr Use Chargcs, cntarls and
addrtlonal fivc per cent to thc water usc chargcs

The itcmrzed prohlbrtcd actrvrtres shall bc notrficd to thc Natronal Envrronment
Managcmcnt Authonty (NEMA), the physrcal plannrng department and the pubhc works
dcpa(mcnl rn each county affcctcd by thc GCA through thc gazctte notlce

3 GROUNDWATER CONSERVATION MEASURES

4 I Conscrvatron actlvltrcs

The followrng actlvltrcs wlll bc undcnalen to roll oul thc conscrvatron plan pos(-
gazellcmcnt -

I Publlc awareness campargns followrng Gazcttcment of the GCA
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2. Reconciliation of the water permit database for the CCA with the actual
abstraction points to ensure all existing groundwater abstactions are authorized.

3. Reconciliation of water use with the permit database to capture the actual
abstraction against the permitted abstaction.

4. Review of permits to equitably match water needs with the permitted
abstraction. A moratorium shall be declared for those found to be over-abstracting and
their permits regularized to reflect the actual abstraction conditions, as long as the
reviewed water use limit has been assessed positively and the permit revised accordingly.

5. Review of the (Technical Repons) contents of Hydrogeological Assessment
Report for borehole siting in the GCA to include specific requirements for conservation
areas. The revised rules will give reporting guidance to include definitions of the
recharge/discharge conditions, identify groundwater/surface water interactions,
characterize vulnerability to contamination, and provide a pre-to-post project water
balance analysis and recommendation of appropriate mitigation measures.

6. Coordination with the County physical planring, agriculture, water, sanitation
departments and NEMA to highlight GCA management guidelines and technical advice
on County by-laws where required.

7. Installation of dedicated monitoring wells for the various aquifer levels in the
GCA.

8. Enforcement of WRM Rules and GCA management guidelines.



t488 Ke nta Subsrd lr:ry Iz gu I at ton, 202 I

.1 2 Conservatron lan
Tool Stakeholders Statt Date End Date

Pubhc
awarcncss

Gazette
Notrce,
GCA
guldclrncs
both lull
and

abndScd

WRA Narrobr
Sub-Regron

WRA HQ,
RO, Water
Users, County
of Krambu

Upon
gazettcmcnI

3 months
after

Rcconclllatlon
of watcr pcrmrt
databasc

PDB.
Boreholc
Database.
ficld
lnvcntory (ln
case of
lncomplcte
datnbasc)

WRA Narrobr
Sub-Rcglon

WRA HQ.
RO

Upon
gazcttemcnt

3 months
after

ReconcrLanon
ol water use
wlth pcrmlt
databasc

Water use

charges.
abstrac(lon
sutvcy

WRA Narrobr
Sub-Regron

WRA HQ.
RO. Watcr
Uscrs

3 mon(hs
aftcr
gazcttcmcnt

9 months
aftcr
gazettemcnt

WRA Narrobr
Sub-Rcgron

WRA HQ.
RO. Watcr
Uscrs

9 months
aftcr
gazc cmcnl

Rcvrcw of
cxrSlrng pcrmrts

Abstractron
survcy dala.
Updatcd
PDB

l2 months
aftcr
gazcRemcnl

Rcvrcw of
Hydrogeologrcal
Repon Con(cnts
rn WRM Rulcs

GCA
Managcmcnt
Gurdchncs,
Lcgrslartvc
Amcndmcnt

Mrnrstry of
Watcr and
Sanrtatron

WRA HQ,
Consultrng
Hydrogcologr
sts/
Gcologrcal
Socrcty of
Kcnya

Upon
gazettcnrcnt

l2 months
after
gazcttcmcnt

Coordrnatron
wrth thc County
physrcal
plannrng,
agnculturc.
walcr. sanrtatron
dcpanmcnls and
NEMA

GCA
ManaScmcn(
GurdcLnes.
County by-
laws

WRA Narrobr
Sub-Regron

WRA HQ.
RO. County
oI Krambu.
NEMA

Ongorng
proccss

Ongorng
process

Installatlon of
dedrcated
monltonng wells

Aqurfcr map,
constructton
program

WRA Narrobr
Sub-Rcgron

WRA HQ,
RO, Watcr
Uscrs

Upon
gazeflcmcnt

24 months
after
gazcttcmcnt

Enforccmcn( Watcr Act
2016. wRM
Rulcs.2OO7.
GCA
manaScmcnl
gurdcLncs,
Athr Basrn

Managcmcnt

WRA Narrobr
Sub-Rcgron

WRA HQ,
RO. Watcr
Uscrs, County
of Krambu

Upon
Cazcttcment

Ongorng
proccss
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Acltytt)* Tool Stakcholdcrs Stort Dat2 End Date
Stratcgy,
County by-
laws,
Envlronmcnt
al
Managcmcnt
&"

Coordrnatron
Act 1999.

Physrcal
Plannrng Act

4 3 Fundrng thc Conservatron plan

For the groundwatcr coDservatlon plan to succecd, f'rnancral resources are
requlred WRA HQ has the sole responstbtllty of rarsrng thc resourccs through
budgctary allocatlon from thc Mlnrstry of Watcr and Sanrtatron, own revcnuc
and coopcratron wlth stakcholdcrs

Made on thc 3lst August,2021.
MOHAMED M SHURIE,

ChrcJ Exccuute Oficer,
W o t e r Re s o u r G s A u I ho r u r*

LEa^L NorrcE No 209

THE WATER ACT

(No 43 of2016)

lN EXERCISE of the powcrs conferred by scctron 23 of the
Water Act,20l6, thc Water Resources Authooty makcs $e followrng
Order -

THE LAKE KENYATTA SUB CATCHMENT CONSERVATION
AREA ORDER. 2O2I

15 Thrs Ordcr may bc refcrrcd to as thc Lake Kcnyatta Sub
Catchmcnt Conservatron Arca Order, 202[

l6 In thrs Order, unless thc contcxt othcrwrsc requrres-

"Act" mcans thc Watcr Act.20l6

"Authonty" means Water Rcsources Authonty cstabhshcd under
Scctron I I of the Water Act,

"I:ke Kcnyatta Sub Catchmcnt Conservatron Area" mcans thc
arca dcmarcatcd as hydrogeologrcal syslcm conlrolllng water flow
wrthrn and around Lakc Kcnyatta as rllustrated wrth blue thrck lrnc tn
the Flrst Schcdulc,

"Lake Kenyatta Sub Catchmcnt Conservatron Rrpanan Arca"
mcans all lhat land and water cncloscd wlthrn a mlnlmum of lO0
Mctrcs and maxrmum 200 Mctrcs mcasured from lhc hrghcsl walcr
mark, and

C(atton

Imcrprctatton

No 43 of 2OI6
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''Lake Kenyatta Sub Catchmcnt Conservahon Protecllon
GurdeLnes" means thc managcmcnt and conscrvatron gutdeltnes
dcvelopcd by thc Authoflty rn rcspect of Lake Kcnyarta Sub Catchmcnt
Conservatron Arca and set out rn the Sccond Schedule

17 Thrs Ordcr shall apply to thc use of watcr and land of the

Lake Kenyatta Sub Catchment Conscrvatlon Area

l8 The Lake Kenyatta Sub Catchmcnt Conservatron Area ls

hercby dcclarcd to b€ a Catchmcnt Conservatron Area for the purposes
of the Act

l9 Thc Lake Kcnyatta Sub Catchmcnt Managcmcnt Gutdcltnes
undcr the Second Schcdulc shall comc lnto cftcct rmmedralcly uPon
pubhcatron of thrs Order rn thc Kenya Gazettc and shall be thc basts tbr
conscryatron of thc watcr resources wlthln the Lake Kcnyatta Sub

Catchmcnt Conservatlon Area

20 (l) The Authonty shall place srgnboards and beacons tn or
ncar the Lake Kcnyana Sub Catchment Conscrvatron Arca or tn
appropflatc pubhc placcs frequentcd by land and watcr uscrs and al thc
Authonty's officcs, drsplayrng up{o-date lnformatlon about the
condrtron of the watcr resources of thc Lake Kenyatta Sub Catchment
Conscrvatlon Arca

(2) The pubhc notrccs shall contaln lnformatron regardrng thc
actlon rcqurred of watcr or land uscrs to conseryc and protcct lhe wal.er

rcsourccs of the Lakc Kcnyatta Sub Catchment Conscrvatron Arca

2l Any person rvho con(ravcncs thts Ordcr commtts an offence
and rs hable upon convrctron to a finc of Onc hundred thousand
shrlhngs or lmpnsonmcnt for a tcrm not exccedrng onc ycar, or both
such tinc and lmpnsonmcnt.

AppLcetron of
Order

D€cl.nrrcn of
Conrcrv.rlron

Management

Oft€nccs
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SECOND SCHEDULE (p.s)

LAKE KENYATTA SUB CATCHMENT (CONSERVATION AREA)
MANACEMENT OUIDELINES
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LAKE KENYATTA SUB CATCHMENT (CONSERVATION AREA)
MANAGEMENT GUIDELINES
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BMU
CBOs

cEo
CFAs

CSOs

DRSRS

EIA

EMCA

FD

GoK
ha

HWC

IBA
IBECA

ICRAF

lGAs
IMP
KARI

KFS

M&E
M.C.N

masl

mbgl

MEAs
ml
MoA
MoCD

MoE
MoEMR

MoGCSD

MoH
MoL
WRA

WRUA

Acronyms

Beach Malagement Unit

Community Based Organizations

County Environmental Offi cers

Community Forest Associations

Civil Society Organizations

Depanmeot of Resource Surveys and Remote SensiDg

Environmental Impact Assessment

Environmental Management and Coordination Act

Fisheries DeYelopment

Government of Kenya

hectares

Human Wildlife Conflict

Important Bird Area

Indigenous Biodiversity Environmental Conservation Association

World Agroforestry Centre

lncome Cenerating Activities

lntegrated Management Plan

Kenya Agricultural Research Institute

Kenya Forest Service

Monitoring and Evaluation

Municipal Council of Mpeketoni

Metres above sea level

Metres below ground level

Multilateral Environmental Agreements

Milligrarn/litre
Depanment of Agriculturc

Department of Coopemtive Development

Depanment of Education

Depanment of Environment and Natural Resources

Department ofGender, Children and Social Devclopment

Depanmert of Health

Department of Labour

Water Resources Authority

Water Resources Users Association
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5 Introduction ond Background Information

5.1 Introduction

A catchment area is det'ined as the land from which water naturally tlows into a water
course. The status and conditions of a catchment determines the reliability, quaotity and
quality of its watcr yields. A calchmcnt area acts like a water storage facility whcre
during the rains, the vegetation cover allows the water amplc time to percolate decp down
and move as a sub-surface flow to recharge the rivers, springs and ground water storage
in both shallow and deep aquifers. This sub-surface flow is slow resulting in rivers from a

well maintained catchment having higher base flows even during the dry season as well
as good watcr yield from boreholes in the vicinity. In poorly maintained and degraded
catchmcnt, the rainfall results in the rapid surface run-off which is channclled into the
river courses, resulting in flash-floods and high volumes of suspended solids. Since there
is little storage in such a catchment, the rivers oriSinating from such catchment will not
be able to sustain their base flows during the dry season.

Catchment areas are thus a vital component in water resource management and they
should bc formally delineated, gazetted, protected from encroachment and pollution and
managed sustainably to maintain their ecological integrity.

5.1.l Legal Framework for Catchment Protection;

Because of its nature, environmental managcment and protcction in general and
catchment protection and management in particular falls within the mandate of various
institutions. Catchment protection is therefore. a cross-cutting issue which is spread over
several legislations, which have a bearing on the environment and/or natural resources
management. These legislations include:

ttiii). Constitution of Kenyu, 201 0.

Article 62(3) of the Constitution vests these categories of public land on the
Nariolal Covemment in trust for the pcople of Kenya- all rivers, lakes and other
water bodies, the territorial sea, the cxclusive economic zone, the sea bed. the
continental shelf and any land between the high and low water marks. Anicle 66(1)
fu(her provides that the Sta(e may regulate the use of any land. or any interest in or
right over any land, in the public interest.

Additionally, Anicle 69 obligates thc Statc to ensure sustainable exploitation,
utilisation, management and conservation of the environment and natural resources
and the equitable sharing of the accruing benefits. h is also the duty of every person
to coopcrate with State organs and other persons to protect and conserve the
environment and ensure ecologically sustainable development and use of natural
resoutces.

The Article 43( I ) (d) of the Constiturion guarantees every person the right to clean
and safe water in adequate quantities. [n order to ensure orderly delivery of this
right, the Constitution has dist buted water resources functions to the National
Govemment under the Founh Schedule. This is resultant from the provisions of
Article 186 which classifies the functions assigned to each level of gov€mment as

exclusive. concurrent or residual.

ix). Water Act 2016

Section 22 of the Act provides that where the Authority is satisfied that in order to
conserye a vulnerable water resources, special measures are necessary to protect a
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catchment arca or part thereof. it may by ordcr published in the Gazette declare such
an area lo be a Protccted area.

The Authority is cmporvercd to impose such requiremcnts, and regulatc or prohibit
such conduct or activitics, in or in relation to a protected area that the Authority may
consider necessary to impose, regulale or prohibit tbr the protection of the area and

its rvater resources.

Undcr Scctions 23 of the Act, wherc the Authority considers it nccessary that
special measures are ncccssary for the conscrvation of ground water are necessary
in the public intercst. it may by public ordcr published in the Gazettc, declare the
area to be a groundwater conservation arca and impose requircments or prohibit
certain activities in relation to a groundwater conscrvation . The Authority, in
conjunction with rclevant institutions and stakeholders, establish management rules
or plans that shall apply to each Protected Arca or Groundwatcr Conservation Area.

x). tlater Resources Munagentent Rules 2007

Rulc I 24 and Pan D of the Sixth Schcdulc to the Water Resources Management
Rulcs 2007, sets out the contcnts of Management Plans relatcd to a protectcd area to
includc:

(i) Procedures to bc applied fbr the managcment of the Protected Area or
Croundwater Conservation Arca;

(ii) Prohibited activities:

(iii) Any measurcs re<.;uired to bc undertakcn lbr waler resource conseryalion and

Protec(ion;

(iv) The timeframe for implemcntation of rcquired measures;

(v) Any other conditions that thc Authority may consider relevant

Rules I l6 to 120 of the Watcr Resources Managcment Rules 2007 providcs for the

determination of thc riparian land, which as defined in Pan I of thcse rules does not
imply a change of owncrship but imposes management controls on land use fbr
water resource quality as defined in these rulcs.

This pan deals extensively with the management of the riparian land including its
management, activities that arc allowed or proscribed within the riparian land.

The Authority shall undcnakc Public Consultation with respcct to the establishmcnt
of areas to bc Protected or dcsignated as Groundwater Conservation Areas and the

management rules or plans that shall apply with rcsPect to these Arcas.

5. | .2 Background information on 1-al< e Kenvatta catchnrcnt.

Lake Kenyatta is a fresh water Lake found within Mpeketoni Division of Lamu West Sub
County, Lamu County, located 6okm to the south west of Lamu Island and 230 km nonh
of Malindi torvn. The sub catchment covers an area of 496kmr. The sub catchment is

under the management of Lake Kenyatta WRUA.

The sub catchment comprises of natural forest as well as the Lake Kenyatta settlement
scheme, a resettlemen( programme iniliated by the Government in the 1970's in an area
with high agricultural potential.

Lake Kenyatta is partly fed by rainfall, sub-surface flow and occasionally receives water
from Tana River during flood flows. Water is mainly abstracted through shallow wells
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and boreholcs and is used lbr domestic and agricultural purposes. Funher, thc Lake is
considered a vital ground water recharge area which is imponant for sustaining the
livclihoods of the community in the area.

5.1 .3 Rationalc tbr Catchment Protection through Gazcttement;

Lake Kenyatta, one of Kenyan's oldcst natural fresh water Lakcs, began drying up
in 2016, threatening human and wildlit'e populations that have for ages dependcd on it tbr
watcr supply. Within a pcriod ofone month alone, l5 hippos died and their carcasses
wcrc spread on the drying Lake. The lake has run close to dry in recent yeals, and dried
up completely in 1956 (National Environmcnt Secretariat. 1985).

At somc point, the Lake was completely dry and dotted with shells of millions of
dead snails. Thc key contributor to the Lake drying up was increascd human settlement
around the Lake. The water ways rvhich used to feed the Lake have been interfcred with
by human activity.

A management plan is thcrefore critical for the conservation and protection of Lake
Kenyatta catchment area and the aquit'ers. This will tackle poor land use practices and
restoration of the destroyed catchment area. The management plan will include a

catchment invcstment plan for the sustainable managcment of the water resourccs.

TCA'S CMS (2014 - 2022\ recognised the need to protect thc lake and increase its
environmental functions. This is anticipated to be achieved through the implementation
of the fbllowing strategies:

. Sensitization of the local community on the need to protect the wetland to
ensure environmcntal sustainability;

. Development of an action plan to protect the catchment and their
rehabilitation:

. Panicipatory mapping of the protection zones around the Lake rvith the
community;

. Apply the law to protect wetland (enforcement fbr wetlands/riparian/springs
protection);

ln addition, Pan XI of WRM Rules 2007, Rules 123 - t25 sets out the process and
proccdure for, the identification of an arca as a protected or groundwater conscrvation
arca. This is the procedure used in coming up with this Cazettement document for the
Lake Kenyatta Sub Catchment.

5.2 htcation and size olarea to be gazetted

The area identified for Gazettement is found within Mpekctoni division of Lamu
West sub county. Lamu County, located 60km to the south west l'rom Lamu lsland and
230 km nonh of Malindi town. The sub catchment covers an area of4lkm2 and is within
the 4KB-sub basin of Tana Basin Area.
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t igurc l : Lrutittrr t)f lak.' K( rttutta (f oruully lttkc Mu*ungutu)

1.2.I Watershed area:

Lake Kenyatta is panly fed by rainfall, sub-surface flow and occasionally receives
water from Tana River during flood flows. The area that contributes surface run-off into
the Lake has been delineated through the use of a GIS software. The area measures 413.5
square kilometr€s out of the 10,962.3 km2 catchment area of the whole 4KB sub basin as

shown in Fig I below
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1.2.2 Physiography. clirnatc and raintirll:

c) Phl.riogrupht

Mpckctoni arc is gcntly llat tionl Slfi lsl to 5 li asl to\\'rrds thc shore. Along thc
shorc thcrc is silnd dunc ranSinE tiom l5 mctcrs asl to J5 nrclcrs asl. Thc chat belorv
shows cross scctional topoSraphy of Mpcketoni nrca.

l) Ceologr

'lhc Kcnlan corslal cnvironn'rcnts arc sct in a passivc continc tal margin. thc
cvolution of \vhich wns initiatcd by thc brcak-up oI the Drcga contincnt Gond\\,anulitnd in
thq l-owcr Mcsozoic. Thc initial opcning of thc Indian Occan rvas prcccdcd by doming.
cxtcnsivc faulting and tlorvn rvarping sintilar to that obscrvcd in thc nx)dcrn (ircat Rilt
Vallcy of East Alrica. Thcsc tectonic movcrncnts l()rmcd a Nonh-South trcnding
dcpositional basin- Duling thc Mesozoic. this basin rvas cxposcd to Dumcrous tnurinc
incursions and by the Jurassic. purely mrrinc conditions are thought to havc existcd.

(;cology ol thc arca rcllccls prcdorninantly qualcrnary hislory ol nrurinc intlucncc
with numcrous transgrcssions and rcgre'ssions and associatcd scdimcntary featurcs. It is

charactcrizcd by lagoonal dcposits. Acoliln accumulation and lbssil coral recfs.
occusionally drsscctcd by alluvial scdinrcnts.

g) tlvlrogeologt

(iroundwater lirrrns the main willer supply source of ticsh watcr undcr thc Lakc
Kenyalta watcr Uscrs Association (l-AKWtlA) tbr Mpckctoni To* n/scttlemcnt. Thc
tiesh rvater uquiicr is mainly tirund in the tbssil coral rccfs rvhich arc prcscnt undcr mosl
of thc urca. Thc aquilcr is rcchurged hy both dccp rainwatcr pcrcolation and inllorv from
Lakc Kcnyatta.

'I'he latcral extcnt of thc fresh rvaler body has bcen found to bc at leasl lokm2.
including fresh wuter bel(rw thc l-ake bottom and somc'bclow the southcrn rvestcrn bank.
The drpth k) the sllinc/freshwater intcrface varies bctrveen 20 and '10 metres belorv
surface. The average thickncss of thc fresh water body is 20 mctres. The frcsh waltr
aquilcr is mainly fbund in the li)ssil corul reefs rvhich arc present under tnost ol the area.

'fhe borcholes depths range belwcen l5-lll rn depth. Ground wuter Survey (K)
LTD ( 1987. 1992) infcrred that (he dcplh to lhe saline/ticsh watcr interlace in Mpcketoni
area varies bctrveen 20 and 40 metrcs beloN the surlllce. Within Mpeketoni and its
surrounding areas, each household has a rvell. Most of these rvclls have motorizccl pumps.
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h) Soils

The soils are composed of coral limestone overlain by a thin layer of loamy sandy
soils.

The Red Loam Soils have the tbllowing characteristics:

. Fair organic matter content (humus) in top soil

. Well aerated soils which can hold water for the plants (little leaching)

. Roots do not penetrate so deeply into this soil as in the sandy soils (especiatly
trces)

. Mcdium l-ertile soils which respond rvell to fenilizer applications (can hold
nutrients well)

. Duc to the high clay content, rain infiltrates the soil slowly (water logging).
Heavy shows can cause local run-otf

. Best soils for annual crops like cotton, maize, etc.

The humus of the top soil will disappear if no organic matter (plant residues, fallow
crop, etc.) is added to the soil. This witl lead to a hard, compacted soil surface which is
difficult to cultivate when dry. The hard soil crust does not permit light showers to enter
the soil and the water cvaporates quickly on the surface. Thc soil loses its fenility if no
organic matter is added.

The Sandy Soils

These have the following characteristics:

. Well-drained soils, sometimes excessively drained (leaching ofnutrients)

. Low fertility, depending on the organic matter content of the top soil

. Soil (top layer) cannot hold water for the plants

. Soil is easy to cultivate

In most of these soils the clay content increases with increasing depth. That is of
advantage for deep rooting plants like cotton or tree crops during dry spells or insufficient
rain. The moisture is stored in or above the layer with the higher clay content and the
deep rooting plants can extract water from there.

i) Hydrology

Lakc Kenyatta Sub-Catchment falls under sub basin 4KB which is servcd by
Mukuru River (seasonal). Lakes Kenya(a and Amu and numerous wetlands which
include Pangani. Zebra. Majiglass and Witho.

Mukuru streams drains into Lake Kenyatta however, it has no monitoring station.
To estimate the discharge empirical methods can be used to estimate the discharge. The
Lake Kenyatta catchment is estimated at 4l km2 with an estimated annual rainfall of 1000
mm (lm).

Therefore, the annual discharge is:

Discharge=area*rainfall per/yr

Taking runoff as l0% of the total precipitation, then

Q=4lkm'?*(1000 * o.l) mm*e wherc e=drainage coefficienr
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Q=41* l06mr*( I * 0 l)m

Q=4 I m' pcriyr

Therefore. Q per month =4 lmr/12= 0 342 m'/Monrh

J) Cltmate

Lakc Kenyatta sub catchmcnt area hes rn thc hot troprcal regron wherc thc weather
rs rnfluenccd by thc grcat monsoon wrnds of the lndran Occan Clrmatc and wcather
systems on the Kenyan coast are domrnatcd by thc largc scalc pressure systcms of the
western lndran Ocean and the two dlstlnct monsoon pcrrods.

From Novembru'r/Dccembe r to early March, the Kenyan weathcr, panlcularly at the
Coast, ls domrnated by thc Nonhcasl Monsoon (Kazrkazr) whrch rs comparatrvcly dry
Durrng March and Apnl, the monsoon wrnds blow rn an cast to south-easterly drrcctlon
(Kusl) wlth strong rncursrons of marrtrme arr fiom the lndtan Occan brtngtng heavy rarns
Durrng the months of May, Junc, July and Au8ust, thc South-eastcrly Monsoon rnfluence
gradually scts rn and the wcathcr becomes morc stablc wtth dull and comparaltvcly
cooler tcmperatures. Between Scptcmbcr and Novcmbcr, the Nonheast Monsoon
gradually rc-establrshcs rtself and by Deccmbcr the northem rnflucncc ts domrnant once
agaln

The arca cxpencnccs brmodal rarnfall patlern Thc long ralns come betwcen latc
March and carly Junc decreasrng from August Short rarn occurs bctwccn Octobcr and
November but decreascs raprdly from Decembcr to Fcbruary Mean annual total raufall
ranges t'rom E50- 1000 mm Relatrvc humrdrty rr comparatrvely hrgh all the year round.
rcachrng rts pcak durrng lhe wet months of Aprrl to July The mcan mlnrmum and
maxrmum tcmperature arc 22" and 30"c respecttvcly wllh Potenttal evaPoratron ranglng
between 2200 and 2,100 mm/year (any rarnfall statlon wrth data?)

Annual rarnfall data for thc stanon at Mpcketonr Agflcultural Tratnrng Ccntre ts

shown rn the figure bclorv As can bc scen thc annual rarnfall amounts arc gcncrally
lorver than 1000 mm The annual rarnfall amounts generally deprcls a decllnrnS lrcod
The year 2014 had shghtly hrghcr amounts than the res( of the years analyscd

Thc cllmatc ln thc area rs characterrzcd by two ralny scasons and are dtstrnct dry
scason from January to March

The long rarn (march/aprrl-July/august) arc followed by occasronal coastal showers
rn august/Scptcmbcr whrch becomc hcavrer dunng October and head to the shon ralns ln
Novcmbcr/Dccember

Thc average annual rarnfall vafles wrthrn thc sub catchmcnt bctwccn 1000-1100
mm/year rn Mpcketonr arca
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Lake Kenyatta Rainfall
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k) Curyent lan.l use and ils adverse impa< ls,

Ilrc land in thc sub catchmettt is mainly us:d li)r famiot and sctilcmr'nt Frr[Dees.
In additi<n. agnr foR'stly is in practicc.

Subsistencc farming includc crops like maizc. pas. swr:sl [xrlatxs. cassava.
tomal(x.:i ard Kalcs, cashew nuts, crltton, hananas, crrcrlnul- bixa. simsim. mang<r:s-

'lltc fon:;l covcragc io thc sub catchmcoi is atxrrt -l* which is brlow thc sct
natiooal stardard of I 0% , comF)sd of hr spcics .

'Ihc sub catchnrnt is alsr charactcriu.e'd by urban s:nlcmcnt which higNy drplttd
on gnruod waacr €xpkritation for watcr supply fix b<xh dourcsric ard irrigatitxr purpx,cs.
This watcr sup'ply is un&r thruar of pollution frum Sca watc'r bmtsiqt. tourism by-

F(ducls, cmwnt frcm pit latriflcs, car washing as wcll as domcslic rYashiog.

Primary fortssls (c@stal rainfqEsts) c'ovcring prEft'nt day Luu rvcst Sub County
rcmairrcd vinually inret uotil the Arabe . Ponugltse, Germans .Dd Btirish arfivcd.
Primary forcsts cq$ist of mangrpves aloog the coast ard funhcr inland, valuable
indigenous rre species can be found, such as:

. Afzelia quanzelsis (Mbamba kofi)

. Brachylrna hutchinsii (Muhugu)

. Chlorophord excels (Mvule)

. Dalberlda mclarprylql (Mpinto).

l.ike alrr pans of thc c'oasl, that time thc area was rth wirh indigcoeous ts€es

(MpeFra).

E
€
o
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o



I 504 Ke nvt S u b sidiarv Le gislatio n, 202 l

It is important to prcserve the rcmnants of the indigenous forcsts and at the same timc
plant ncrv trees and forests. All relevant departments and concerned institutions havc to
.join tbrccs and collaborate in creating awarcness and training of students, local leadcrs
and farmers on subjects such as:

. The dangers and conscquences of deforestation

. Environmcntal conservation and tree planting and

. Protection of valuablc indigenous trees and forests

6 Curre Sinution Analysis

6.1 The vulnerabiliry' of the water resource

Lake Kenyatta is panly tbd by raintall, sub-surtace flow and occasionally receives
water from Tana River during flood florvs. Mukuru scasonal streams drains into Lakc
Kenyatta howevcr, it has no monitoring station. The Lake is considered a vital ground
water rccharge area which is important for sustaining the Iivelihoods of thc community in
the area. Water is mainly abstracted through shallow wells and borcholes and is used tbr
domestic and agricultural purposes.

Thcre may be grounds tbr concern about ovcr-abstraction in the Lakc Kenyatta
coral and sand aquifer, for abstraction of l,4ll m1/d from the aquifers. The aquifer lies
close to sca level, and therc is a potential risk of saltwatcr intrusion. The aquifer is

typically 20 m thick. and the frcsh-saltwater interfhce occurs at depths of 20 to 40 mbgl;
static water levels fluctuate scasonally. but are typically <l to thrce mamsl. Properly sited
and constructed borcholes are capable of yiclds of 20 to 30 m1/hr tbr modest drawdowns
(<l m). Aquifer rccharge is largely bank recharge from the scasonal Lake Kenyatta,
which has run closc to dry in rccent ycars, and dricd up complctely in 1956 (National
Environment Secrctariat, I 985).

Lake Kenyatta aquifer is vulnerable to pollution, due to thc high transmissivity of
the coral limestonc aquifer.

6.2 The *ater resource qualitv objectives a d tlrc curre t status oJthe water resource

Scction 20 of the Water Act, 2016 requires thc Authority to prescribc the critcria
for classifying water resources tbr the purposes of determining water resources quality
objectives for each class of rvater resource.

Thc Tana Basin plan dcveloped by WRA in consultation with various stakeholders,
Lake Kenyatta sub-catchmcnt can be classified as of high cconomic and social
imponance. The area has predominantly urban settlement and/or Agricultural
agglomcration arcas. This catcgory targcts at ensuring quality of water resources to
develop economy and prosperity in urban settlement areas/agricultural centres.

Sustainable water resources manaSement in the sub catchment will focus on
cooperation with the all stakeholders, hence the need to have the interests of residents,
farmers and business community safeguarded.

6.3 The class of the watet resoutte

The Lake Kenyatta sub-catchment can be classified as "Alarm" as the available
water is at not of adequate quality to meet the demand. The lake Kenyatta aquifer is at the
risk of pollution due encroachment of the catchment area and threat of salt water
intrusion.
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The table below shows the classification of the aquifer according to the Tana Basin plan

Name Geology/lithology
Area
(km2)

Depth
Iange
(m)

Yield
potential
(m3/day)

Dominant
flow type(s)

Typical
EC

@S/cm)

Status

Lake
Kcnyatta

Fossilised coral
limestone. with sand
lenses and cavities
overlaid by recent
unconsolidated sands
and sandy clays

22 <20 <86 Intergranular <l 000 Alarm

6-4 btnd uses und their potentiul impuct on the water resources

The population of Mpeketoni town which is within the catchment area has been
growing rapidly over the years. Being a commercial centre, people from other parts of the
country have also being settling there in search of livelihood activities..

The potential impacts on the water resources as a result of human acts includes:

a. Encroachment: People have encroached waterways, especially in the upp€r inlet and
catchment along river Mukuru and also along the Lake shore;

b. Overexploitation of available resources: The population in the area has been rapidly
growing over the years. This leads to excessive pressure on available water resources
and when abstraction from water rvells exceed the recharge, sea water intrusion into
the fresh water is experienced;

c. Catchment degradation: Due to increased demand fbr sand as a building material,
sand harvesting around the Lake and its catchment has increased. This aftects the
vegetation and loosens the soil leading to degradation of the Lake ecosystem:

d. Soil Erosion: Following uncontrolled farming and other human activities, soil
erosion leads to siltation of the Lake hence affecting its overall depth and water
levels:

e. Deforestation: The forest cover alound the Lake, the immediate catchment areas as

well as thc wider catchment has been depleted due human activities. Forests have
been cleared to giye way for farmlands, settlements as well as charcoal buming and
timb€r.

f. Water Pollution: Due to excessive economic activities around the Lake, the water
has been polluted. Fishermen do not have sanitation facilities within the Lake leading
to open dcfecation. The farms in the surrounding area use agro-chemicals which
eventually lind their way into the Lake and leading to pollution. Other pollutants
include solid waste that is washed into the Lake by runoff water during rains. There
is evidence of loss of aquatic organisms. Shells of dead fresh water organisms are
found all ov€r the dry Lake floor.

'7 Measures lor Conservation dnd Rehabilitation oJ the area

Land within the Lake Kenyatta sub catchment and the feeder Mukuru River is
legally owned by Government, local authorities and individuals and this in some
instances limits the scope of conservation regimes that can be applied to the whole basin
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7l Pros<nbed Actrwnes,

Accordrng to the applrcable legal fiamework as dtrcusscd rn Sub-Scctron I I I
above, protectcd areas can bc used by thc nelghbouflng communlty ln a sustalnable
manncr The actrvrtres to bc undenakcn wlthln thc protcctcd arca arc thosc wlth zero
rmpact on rts ecologrcal status and rntegnty Thc tollowrng acllvrlres ate spccrfically
proscnbed ln a prolected area

.r,11) Trllagc or cultlvatron

rltr. Cleaflng of rndrgcnous trccs or vegctatron

xu) Burldrng of permanent structurcs (especrally boreholes and houscs)

ru,) Drsposal of any tbrm of wastc

.rz,rr), Excavatlon of sorl or developmcnt of quarrrcs

xatn) Plantrng of cxotlc spcclcs (hat may have adversc cffcct to thc water
resource

7 2 Conservuton Plun

The oblcctrvc of the conscrvatlon plan rs to protcct thc long tcrm cnvtronmcntal
sustarnabllrty of the catchmcnt for cnhanced water rcsourccs ytcld and malntaln tts
ecologlcal functrons rn terms of flora and fauna

ln the dcvelopment of thc managcmcnt programmcs, care has bccn takcn to ensure

thal therc arc cxplrclt and loglcal lrnks betwecn the vrsron statcmcnt, managcment
obJcctrves. and thc managcmcnt srratcgres to achlevc thc obJccnvcs Each managcment
programmc rs drscusscd ln further detall ln the followlng scctrons

Coals

Thc ovcrall goals of thc managcment arc to

a) Ensurc sustarnable managemcnt and use of water resourccs wrthln the sub
carchment whrle promotlng equrtable shanng of water resources

b) Ensurc the conscrvatron of thc catchment ateas to rmprove on the water
quantr(y and qualrtY

ObJectrves

0 To enhancc rmplcmcntatron of exlstlng rcgulattons to protcct thc nghts of
all uscrs

u) To promotc water usc cfficrcncy that rs hydroloSrcally and economrcally
bcncfrcral to domcstrc, agncultural, and rndustnal watcr uscrs and thc
envtronment

lll) To ldentrfy fundrng sources to lmplement watct conservalron programs
that help to enhancc water rcsourccs

Acltvt ly Sub-acnwq, Trmefiarne Cost Responstbrlrtt'

Estabhsh thc watcr
balancc

Asscss dcmand and
avarlabrlrty

202t 1.000,000 WRA, County
Govcmmcnt. WRUA,
KWS

Devclop water
allocatlon plan for

Devclop water
allocatron Plan

202t 2,000.000 WRUA,
KWS.

WRA.
County
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Sub-activi^ Timeframe Cost Responsibiliq'

the Lake Kenyatta Govcmment,

lmplement water
allocation plan

contlnuous 5 000000 WRA,WRUA,
NEMA, County
Govemment

Enforce permit
conditions

conttnuous 5,000,000 WRA, WRUA,

Enhance Water use
efficiency
(introduction of
technologies)

Sensitization ard
model water use

units - irrigation,
domestic

Demonstration on
efficient water use
techrology

Continuous 8.000.000 WRA,WRUA,
County Government

2l,000,000

7.3 Cutchment Protettion Plan

The objective of the protection plan is to protect Lake Kenyatta catchment by
encouraging activities that enhance both water quality and quantity while discouraging
activities that cause the catchment degradation and promoting beneficial land and water
management practices.

Actions

Sensitization on catchment management

Revegetation of the catchment area

o Native Plant Propagation

o Exotic species control

Water storage enhancement to ease pressure on use of springs water

o Rain water harvesting tanks

o Water pans

Regulating activities that may lead to pollution and destruction of the cco-
system (Charcoal burning, grazing, cultivation)

Controlling abstraction limits and observing of safe yields

Controlling encroachment and cancellation of illegal titles

Ac,iviry Sub-activiry Timeframe CosqKsh) Responsibility

Gazettement ol
Lake Kenyatta
Catchment as a

protected area

Delineate & survey the
lake's catchment area.

202t 200.000 WRA,WRUA,
Lamu County
Lands & Survey
Team

Develop the Pan
Development Plan for the
lake catchment

2021 500 o00 WRA, SoK,
County
Govemment of
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A( rll'lh' Sttb-ottllth Tmrcframe CotrlKsh) Respottstbrltn

Lamu

Crcate awarencss on the

slatus of the lake's
calchment area

Contrnuous 300000 WRA, KWS,
WRUA, NEMA,
County
Govcrnmcnt,

Dcvclop gurdehnes and

conservatlon/protcctlon
plan through stakcholdcrs
engagemcnt

2021 500,000 WRA wrth all
stakcholders

Submrt gazettemenl
lnstrument to thc AG

2021 500 000 WRA

Enfbrccment ol
Lakc Kcnyatta
catchmcnt
gurdclrnes and
othcr
lcgrslatrons

Enlbrcc Lakc Kenyatta
calchment gurdchncs.
management plan and
rclcvant leglslatlons

con(lnuous 5.000.000 WRA.
Govt.
KWS

County,
NEMA,

Rc-vcgctatlon
of the
catchment area

Esrabhsh natrve Plant
Propagatron

Contrnuous 2.000.000 WRUA,
KFS

WRA,

Grow hvc fcncc on the
boundary of rhe
catchment

Contrnuous 3.000,000 WRA,
WRUA

KFS

Plantrng and growrng ol
propagated secdlngs
(Watcflng and tcndrng)

Contrnuous 5.000.000 WRUA

Exotrc spccres control Contlnuous 500 000 WRUA

Rarn water
storagc
cnhanccment

Installatron of 20 l0m
Rarn watcr harvcsung
tanks rn pubhc
lns(llutrons/pubhc land

Contrnuous 4.000.000 wRA, County
Govcrnmcnt and
WRUA

Constructlon of 2No.
10,(X)Om'watcr pans

Conllnuous 10.000,000 WRA, County
Govcmmcnt and
WRUA

Rcstnctrng
actlvlttcs thal
may lead to
pollutron and
destructron of
the catchment

Pubhc
creatlon

awareness Annually 1,000.000 WRA, County
Govemment,
KWS. KFS.
WRUA

Controls/restrrctlons on
charcoal burnrng.
grazrng. bathlng and
farmrng ncar scnsrtrve
arcas

Conhnuous 300,000 WRA, County
Govt, KWS, KFS
WRUA

Enforcement Quancrly 500.000 County
Commlssloner,
KWS, WRA, KFS.
NEMA.WRUA
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Activity Sub-actitin TimeJrame Cos,(Ksh) Responsibili6,

Alternative
livelihood
activities

Promote bee keeping,
poultry farming ard
butterfly keeping.

Continuous r0,000,000 wRA, KWS,
WRUA.
Agriculture and
livestock

Controlling
encroachment
and review ol
Srants

Review legality of titles
and resolving

Continuous 5,000.000 NLC. WRA.
County
Govemment

TOTAL 48,300,000

7.4 Monitoring Plan

The objective of the monitoring plan is to collect watcr resources data and maintain
a comprehensive database on the Ngarelen springs that provides information on water
levels and quality of the spring's water.

Actions

. Establish a water quality and pollution conrol plan.

. Water sampling and analysis

. Establish a water resources database

Action Sub Activities Time frume Costs Responsible

Water sampline
and analysis

Collecting water
resources samples

Continuous 200,000 WRA

Conduct analysis of
biological and
physico-chemical
parameters

Continuous 500,000 WRA

Capacity
Building

Capacity building on
data collection and
monitoring

Continuous t ,000,000 stakeholders and
WRA

Water resources
monitoring

lnstall water level
gauSes

I year 400,000 WRA. WRUA

Total 2.100.000

7.5 Establishment and operationalization ol management stuclure

The objective of the management structure is to cnsure that the Lake Kenyatta
catchment protected area is managed in a sustainable manner with the involvement of all
stakeholders under the leadership and coordination of WRA - TBA. This will be achieved
through:

. Serting up the manogement structure with defined ToRs ond mandates:

Actieity Sub-activity Timeframe Cotl Responsibili1'

Sening up the
management
structure

Appoint I No, Member from
each of the following
stakeholders:

3 months 250000 WRA



Acttvtl.'' Sub-a(ttttt\ Ttmelrame Cosl Responstb 14

t4
l5

Kenya Forcst Servlcc

Natlonal Envlronmcnt
Mgl Authonty

Natronal Govemment
Admrnrstratron rn
Kalado South Sub
County,

Kcnya Wrldlrte Servrce,

Mrnrstry of Agnculturc,

Lakc Kcnyatla WRUA.

l6

t7
l8
l9

Tcrms of Rcfercnces (ToR)
wrll rncludc but not hmrted to

. To managc thc calchment
prudently on bchalf of
othcr stakcholdcrs

. To submlt quartcrly
repons to WRA - ABA on
all planncd and
rmplcmcnted actrvrtrcs,

. To dcvclop by - laws and
submrt a copy to WRA -
ABA lbr approval bcforc
rmplcmentalron

Contrnuous 0 WRA, Nalepo
WRUA

Mandatc and
rcsponsrbllltrcs
. Promotc thc conscrvatlon

and protcctron of thc
catchmcnt

. Promotc cqurtablc
drstflbutron of thc
rcsources wtthln thc
catchmcnt

. Promote socro-cconomrc
and cnvlronmcntal
sustalnablllty of the
catchmcnt

Contrnuous 0 Lake Kcnyatl
WRUA. WRA

Thc sourccs of funds tor
thc commlttcc may rnclude

. Bcc kecprng

. Trce Nursery,

. Eco-tounsm.

. Wcll-wrshcrs/Donors

. WRA/WRUA - (WDC)

Contrnuous 5,0o0o00 WRA

Sub Total 5.250,000

l5 l0 Ke nya Subs rtlrury Le gu lanon, 202 1

WRA as lhe agcnt of the Natronal Govcrnmcnt rn thc regulatron of use and managcment
of watcr resourccs. wrll be thc Coordrnator of thc commlttcc The mcmbcrs appornted to
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the Management Committee will serve on honorary basis as this will be a non-profit,
non-commercial venture. The Committee will be required to solicit for funding from
well-wishers and other sources to suppl€ment the income that may be derived from
activities permitted in a protected area.

The following are the proposed linkages between various stakeholders. The arrows
indicate the direction of flow of information. The dotted lines indicate WRUA can also
communicate directly to communities and vice versa.

7.6 Catchment qnd Water Resources Monitoring

The objective of the monitoring plan is to collect and analyse Lake Kenyatta catchment
and water resources data to provide information on water discharge, water quality and
catchment health as a response to human activities within the neighbourhood. This wilt
be achieved through:

The following are the proposed linkages b€tween various stakeholders. The arrows
indicate the direction of flow of information. The doned lines indicate WRUA can also
communicate dLectly to communities and vice vena.

STAKEHOLDERS

MANAGEMENT
COMMITTEE WRUA

COMMUNITY

WRA

Fig.3 Reporting Linkages Jot the Managemen Committee
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4 Monltonng dnd Evaluatron Matnx

Thc followrng matflx wlll be uscd tbr Monrtorrng and Evaluatron to capture de(all of the
progress of rmplementatlon of the planncd aclrrrtres

Table 1 Monlorrng and Evaluanotr lenplate

Madc on thc 3l st August, 2021

MOHAMED M SHURIE,
ChreJ Evtutrve Oficer,

Wuter Resourc es Author rty

Actlvrtres lmplcmcntatron
Schedule

Status (%
completlon)

Planned
Cost
Ksh

Total
cxpcndlture

to date

Sourcc
of
funds

Output Comments

start dat. EDd datc

LEGAL NoTICE No 2IO

THE WATER ACT

(No 43 ol2O16)

IN EXERCISE of the powers confcncd by sechon 23 of thc
Water Act, 2016, thc Water Resourccs Authonty makcs the followrng
Order

THE AMU SAND-DUNES GROUNDWATER CONSERVATION
AREA ORDER, 2O2I

22 Thrs Order may bc rcferrcd to as the Amu Sand-duncs
Groundwater Conscrvatlon Area Order. 2021

23 In thls Ordcr, unless the contcxt othcrwrsc requrrcs

"Act" mcans thc Water Act.

"Authorrty" means Watcr Rcsourccs Authorrry cstablrshed undcr
sectron I I of thc Water Act.

"Amu Sand-dunes Groundwater Conservatron Area" means the
area dcmarcatcd as hydrogeologrcal system controlllng groundwater
flow wrthrn and around the Amu sand dunes as rllustratcd wrth bluc
thrck hnc rn thc Frrst Schedule,

"Amu Sand-dunes Groundwater Conscrvatlon Rrpanan Arca"
means all that land and watcr cncloscd wrthrn 30 mctres from thc
hrghcst rccorded hdc or sea levcl of thc Amu Sand-duncs Groundwatcr
Conscrvatron Arca. and

"Amu Sand-dunes Groundwalcr Conscrvatlon Protcctlon
Gurdclrnes" mcans thc managcmcnt and conscrvatron gurdclrncs

C,lauon

Inlcrprct.hon
No 4l of 201.i
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developed by the Authority in respect of Amu Sand-dunes
Groundwater Conservation Area and contained in the Second Schedule.

24. This Order shall apply to the use of water and land of the
Amu Sand-dunes Groundwater Conservatiotr Area,

25. The Amu Sand-dunes Groundwater Conservation Area is
hereby declared to be a Groundwater Conservation Area for the
purposes of the Act.

26. The Amu Sand dunes aquifer Management Guidelines shall
come into effect immediately upon publication of this Order and shall
be the basis for conservation of the groundwater resources within the
Amu Sand-dunes Groundwater Conservation Area.

27. (l) The Authority shall place signboards and beacons in or
near the Amu Sand-dunes Groundwster Conservation Area or in
appropriate public places frequented by land and water users and at the
Authority's oilices; displaying up-to-date information about the
condition ofthe water resources ofthe Amu Sand-dunes Groundwater
Conservation Area .

(2) The public notices shall contain information regarding the
action required of water or land users to conserve and protect the water
resources ofthe Amu Sand-dunes Groundwater Conservation Area.

28. Any person who contravenes this Order and the provisions
of the Amu Sand-dunes Managem€nt Guidelines commits an offence
and is liable upon conviction to a fine of one hundred thousand
shillings or imprisonment for a term not exceeding one year, or both
such fine and imprisonment.

Applicetion of
frcr.

Dcclarition of
Co6ervation

MallrgcDent
GuidcliDcs.

Public Noticcs.

Offcnccs.



t 514 Kenya Subs idiary Le gis lation, 202 I

FIRST SCHEDULE
AMU SAND-DI.INES GROI.JNDWATER CONSERVATION AREA
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SECOND SCHEDULE

AMU GROUNDWATER (CONSERVATION AREA) MANAGEMENT GUIDELINES

MINISTRY OF WATER AND

SANITATION

This document was prepared through q consultative process involving arca Water
Resource lJsers Associations (WRUA), the Countt Covernmen ol lamu dnd orher
stakeholders speorheaded by \VRA
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List of Abbreviations

GCA Ground Water Conservation Area

LAWASCO Lamu Water and Sewerage Company

NEMA National Environmental Management Authority

NLC National Land Commission

KEBS Kenya Bureau of Standards

KFS Kenya Forestry Services

KMA Kenya Marine Agency

KMD Kenya Meteorological Depaiment

KNBS Kenva National Bureau of Statistics

KPA Kenya Ports Authority
KTB Kenya Tourism Board

KTDC Kenya Tea Development Corporation

KWS Kenya Wildlife Services

NMK National Museums of Kenya

SCMP Sub Catchment Management Plan

Water Act

WRA Water Resources Authority

WRM Water Resources Management

WRUA Water Resources Users' Association

wwF Wortd Wide Fund
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AMU SAND DUNES AQUTFER CROUNDWATER CONSERVATION AREA
MANAGEMENT GUIDELINES

PREAMBLE

These management guideliles rvere prepared by the Water Resources Authority
after extensive stakeholder consultations for the proposcd Amu Sand Dunes Aquifer
Groundwater Conservation Area (CCA). The stakeholders include; National
Govemmcnt departments (National Museums of Kenya(NMK), Ministry of Interior and
Coordination National Goverlmcnt, National Environmcntal Management Authority
(NEMA), Kenya Forest Services (KFS), Kenya Wildlife Services (KWS), County
Government of Lamu, AMU Water Resource Users Association (WRUA), Public, Amu
Council of Elders and other irstitutions. The CCA is established in accordance with
Founh Schedule of the Water Act (2016) and the Water Resources Management Rules.
2007 and subsequent legislations.

The Water Resources Management Rules, 2007 outline the process of identitying
areas to be designated as groundwater protection and conservation areas.

Section 23 of thc Water Act, 2016, provides that where the Authority is satisfied
that in any area sp€cial measures for the conservation of groundwater are necessary in the
public interest, it may by order published iD the Gazette, declare the area to be a

groundwater conseryation area. The Authority is also mandated to impose such
rcquirements or prohibit such conduct or activities in rclation to a groundwater
conservation area as it may consider necessary tbr the conservation of the groundwater.

Accordingly, these Guidelines will come into opcration upon publication in the Gazefte
or such other time as the publication shall prcscribc.

Scction 124 and Pan D of the Sixth Schcdule of the Water Resources Management
Rules 2007, scts out the contents of management rules or plans related to a protected area
or groundwater conservation area and may include:

L Procedures to be applied Jor the nanagement of tlrc Protected Area or Groundwater
Conservation Area:

2. Prohibired octivities:

3. Any measures required lo be undertaken for water resource conservation and
prolection:

4. The timeframe for implementation of required measures;

5. Any olher conditions that the Authority may consider relevant

This document presents the proposed management proccdures and prohibited
activities in the Amu Sand Dunes Aquifer GCA.

Extent of the Amu GCA

The Amu GCA lies approximately 2 kilometres south of Lamu town and stretches
from Kizingoni area at the south westem tip of the Island and terminates at Singue area
that marks the south €astem edge of the Island near the Shella Village.

The area covered by the proposed CCA is approximatcly is 19.72 square
Kilometres (Map la & lb below)
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Map l(b). Proposed Groundwater Consemation Area (GCA) for the Anu Sand
Dunes Aquiler
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I OBJECTIVE

Croundwatcr ls and wrll contlnue to bc a ma.;or sourcc of watcr tor thc Amu lsland,
Lamu Archrpelago as rvell as thc Lamu matnland However, tt has bcen estabhshcd
through Lamu Island sand dunes aqurfer mapplng study thal. more groundrvater ts betng
uscd than rs bcrng replenrshed through nalural mcans The study tnferred that sea water
lntruslon, ovcr abstractron. loss ol vcgelal cover and cncroachmenl ha! crcated a threat to
groundwater avarlabrll(y both ln tcrms of qualrty and quantrty

To addrcss thrs problem. the Water Act 2016 has provtdcd a way for Sroundwater
rcsourccs to be managed and protectcd through estabhshment of Ground Water
Conservatron Arcas (GCAs) as provtded for In Scctlon 23 of the Act

Thc obJec(lve of thc GCA gurdcLncs rs to provtdc a framervork undcr whtch
ground water catchment arcas and water re$ources usc wrll bc managcd rn a manner such

that wrll ensure thc groundwater rcsources !s protected and conservcd sustalnably

The desrred futurc condttton rs denvcd from thc current status of Amu sand dunes

aqurfer Accordrng to Lamu Sand dunes water catchmcnt Mapplng Rcport (20oE) and

reccnt data from LAWASCO rn 2017 thc aqutfcr has bcen exPcncnclng stress It rvas

found that scvcral wclls had turncd sahnc and somc had drtcd Thrs srtuatlon attcsts to thc
fact that morc groundwatcr rs bcrng extractcd at a hlgher ratc than tt ls rePlenlshcd

The dcsrrcd future condrtlon must provrde a balancc between thc hlghcst
practlcablc levcl of groundwatcr productlon and the conservatton, prescrvatloll,
prolectron. rccharglng and preventlon of wastc ofgroundwatcr ln the Conservatron area

Consequently, thc dcsrrcd futurc condttton ol thc GCA ts summcd as follorvs

I Groundwatcr qualrty rcmalns potable by Kenyan Standards (KEBS KS 05'
459 Part I 1996),

2 Annual rencwable groundrvatcr recharge ts sustatned at or over the year 2017
levcl,

3 Mlugauon measures arc put ln place to cope wlth chmate changc effccts,

.1 Annual groundwater abstractron docs not cxcecd 1OEo of lhe total aqutt-er

recharge,

5 Fresh watcr lcvcls arc sustatned to wadc of sea water lntnislon and Posslbly
rcversc culTent lntruslon,

6 Conlunctrvc watct use ts constdcrcd to coPr.' wlth Pressure cmanatrng from
populatron rrsc and other emerglng dcvclopments,

7 Othcr groundwatcr depcndcnl ecosystcms, hcrc tdcntlficd as flora and fauna ,

are protectcd,

To achrcvc thesc targets. gutdcltncs on the followlng aspects of groundwatcr usc,
protcctlon and conservatron are rcqulrcd

I Abstractron llmlts,

2 Water use pnontrzatlon and cffictency,

3 Borcholeconstructronguldcllnes,

4 Groundwatcrrcchargc,

5 Groundwatermonltonng,
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6. Water allocation guidelines:

7. ConjunctiYe water use;

8. Pollution control:

9. Enforcement of AMU GCA guidelines and Water Act. 2016:

10. Catchment and Groundwater conservation:

2.1 Abstraction Limits

2.1.1 Maximum allowable production

To minimize as far as practicable the

Water levels decline does (not to go beyond 30% of the initial water column in
the well).

2. Sea water intrusion into the freshwater zone .

3. Deterioration of water quality within KEBS drinking water standard

4. potential loss of opponunity to construct a new well because of spacing
requirements and ovcr abstraction of ground water and

5. Groundwater resources waste

The fbllowing guidelines shall apply in the CCA to regulate the production of
groundwater.

l. Availability goal

The water Allocation Guidelines provide for 259c of the tested yield over a 24 hr
period, or 6OEo of lhe testcd yield over a l0-hour period as the maximum allowablc
production as a gcneral WRM rule. This shall continue to apply in the GCA as it does in
all groundwater systems.

2. Permitting goal

Right to access clean and safe water equitably is a constitutional requirement (COK
2010 anicle 43d) administered through permitting ensuring reserve is not violated.

The goal is to ensure available water resources are allocated in a manner that
reserve is addressed and water use is prioritized for current and future domestic purposes.

To minimize wastage and to address the potential loss of opponunity to access
groundwater, the permitting goal will also endeavour to match fte permitted amount wi(h
the applied use. Therefore pcrmitted amounts will be based on the pcr capita watcr
requirements set out in the Design Manual as reproduced in the Water Allocation
Guidelines.

WRA shall therefore make reasonable effort not to grant permit applications for
more water production than is actually needed for beneficial use as will be defined within
the Amu Sand dunes water allocation Plan. The water Allocation Plan shall b€
developed and will define distances between wells/ boreholes and abstraction limits.

Funher in Amu GCA no well shall be operated without obtaining necessary permits
from Water Resources Authority in consultation with AMU WRUA as set out in the
WRM Rules 2007 and Water Act 2016.
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Pcrmittcd use of groundrvatcr will however be reviewed to ensurc safe yield is

sustainably maintaincd. Thcretbre, changcs in abstraction and usc ofgroundwater under a

currcnt use opcrating permit may not bc madc without prior approval of WRA.

3. Water usc charges

Watcr use charges shall apply to all water abstractors as required by Water Act 2016.

ln the case of Amu GCA. abstractors,'vill be subject to specific conditions and
penalties that apply to all Groundrvater Conscrvation Arcas as specified in thc WRM
Rulcs 20O7 section 108 and/or any other rclcvant subsequcnt lcgislations.

Exclusions and exemptions

Current use

Existing legal groundwatcr use in thc GCA belbrc the el]ectivc datc of the GCA
managcment guidelincs shall bc prcservcd. to the maximum cxtent practicablc, consistent
with WRM Rules 2007 and/or any other rolevanl subscquent Legislation. Evidcnce of
curent usc must be prcsented to WRA before such use may be preservcd. Whenevcr
prescrved, such use will be regularized by WRA in line with the GCA guidclincs.

2.2 WelUBorehote Siting in GCA

Siting of wclls/borcholes in thc GCA shall bc subject to all provisions oI the WRM
Rulcs 20O7 (section 27) and Codes of Practicc for Borehole Siting.

The siting shall be done by a licensed gcologist/hydro-geologist. He/she shall
compilc a hydrogeological asscssmcnt rcpon in conformity with WRM Rules Second
Schcdulc including water balance bcfore and aftcr the proposcd dcvcloPment.

Funhcr to this. panicular emphasis shall be laid to invcstigation methods which
shall include an cxhaustive invcntory of existing data, including all existing groundwatcr
abstrac(ion in thc ncighbourhood of the cuncnt application rvithout exception. Other
Conditions for thc Authority to grant an aulhorisation fbr drilling the boreholc. including
limits to abstraction, mandatory borehole design considerations: etc shall be stated by thc
siting gcologist/hydrogeologist in his,/her recommendations.

He/ she shall demonstrate in the report that investigation has been cxhaustively
donc tbr WRA ro consider granting the authorization to drill.

For Amu GCA

l. An application for major devclopment within thc GCA shall bc accornpanied by an

cnvironmental impact study that demonstrates that the quality and quantity of
groundrvater in the GCA and the recharge function of the area will bc protected,
conserved. improved or restored.

2. Groundwater use applications that promote s(orm water management and infiltration
will be given priority in granting of authorisations to drill within the GCA. Such Plans
shall be subject to approval so that they do not pose groundwater contamination risk.

2.3 Borehole Construction

These guidelines are subject to the Codes of Practice for Construction of Boreholes
and should be applied in conjunction with the following documents:

l. The Water Resources Management Rules,2007 and subsequent legislations

2. The Code of Practice for the Sitin8 of Boreholes
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3. The Code of Practice fbr the Supervision of Construction of Boreholes

4. The Code of Practice tbr the Test Pumping of Boreholes

5. The Water Allocation Guidelines (2010)

2.3.1 Spacing requiremcnts

To minimize as far as practicable the

a) Drawdown of the water table and the reduction of anesian pressure, to prevent
interference between boreholes and to

b) Prevent degradation of water quality the Water Resources Authority will
enforce spacing requirements on all new borcholes in the GCA. These will be
in accordance with the spacing guidelines outlined in the Section 4.4 of rhe
Water Allocation Cuidelines (20 l0).

c) ln the case of a public supply rvell field, WRA may waive the spacing
requirements on the wcll field if the applicant submits adequate eviderce
showing that the increased conc of depression caused by the well field will not
increase the impact on ncarby exisring wells.

This calls fot, ifier alid, appropriatcly designed pumping tcsts and well field layout
design.

2.3.2 Sanitary seal

The boreholcs and wells in the CCA shall be lined to such a depth that will providc
a reasonable seal to contaminated or polluted surface water. The area is a high-recharge
area that is uncontined thereby highly susceptible to high risk of groundwater
contamination

2.3.3 Defective/Unsuccessful wells/boreholes

Abandoning of defective/unsuccessful wells/boreholes shall be subject to sections
8. 9 and l0 of the Founh Schedule of the Water Act 2016 and in accordance with the
Codcs of Practice for Borehole Construction.

The defective well arising from salty water shall be plugged or scaled off securely
by the owner of thc well to prevent intrusion into the fresh water aquifer thereby
rendering the entire aquifer saline.

In addition to backfilling, an abandoned borehole in thc GCA shall be scaled in rhe
top 6 metres to ground level with bentonitc.

2.4 Pollution Control

These guidelines shall be applied in conjunction with Water Act 2016 and Pan V of
the WRM Rules 20O7. Due to the need to prevent pollution in the GCA. upon inspection,
WRA may provide notice to affected parties and issue orders to prevent pollution. If
WRA determines that an emergency situation exists. a lemporary order to prohibit
pollution and protect public health, safety and wclfare shall be issued without notice. The
order shall continue in effect for the lesser of fifteen (15) days or until tests are done. If
the factual basis for the order is disputed, the affected panies may lodge a complaint with
the Water Tribunal. The order shall however stay in place until the Tribunal determines
the appeal.
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2.5 Groundwatcr Recharge. MonitorinS and Conscrvation

The rechargc mechanism within the sand dune catchment area is through direct
precipitation where rain water infiltrates/percolatcs within the hiBhly permeablc rvind-
blown sands to augmcnt groundwater storagc.

Beneficial land and water managcment practices that maximize aquifcr recharge
with good water quality and high quantity will be promoted. Gazettement of the GCA.
rain water storagc, biodiversity improvement and prohibition of degrading activitics such
as sand harvesting, dcforestatiort through harvesting of mukoma tbr traditional liquor arc

among the proposcd best practices.

Aquiter perlbrmance will bc monitored to provide uPdated information. Thcrefbrc
hydromet monitoring nctworks compriscd of telemetric borcholcs, full wcather stations
and a data centrc rvill be established.

3, EXEMfrf AND PROHIBITED ACTIVITIES

3.1 Prohibited Activities

The prohibited activitics will bc as pcr WRM Rulcs 2007 Sixth Schedule to thc
following activities that are considered high-impact uses duc to the probability
and/or potential magnitude of their adverse cffects on groundwater and shall be
prohibited in the GCA:

l. Tillage or cultivation ort the sand dunes:

2. Clearing of indigenous trces/vegetation on the sand duncs;

3. Building of permanent stnrctures:

4. Disposal of any form of waste within the sand dune: largc capacity septic,
untreated waste disposal wclls, open defecation ccmctery, untreated sewage
rvaste disposal wells, cesspools, industrial waste , pit latrines;

5. Excavation of soil or development ofquarries;

6. Planting of exotic species that may have adverse cffect to water resources;

?. Landfillsl

8. Construction of permanent residential structures;

9. Sand harvesting;

t0. Activities that would significantly rcduce the recharge to aquifers- obstruction of
dune formation;

I L Radioactive waste disposal sites:

12. Charcoal buming, grazing, harvesting of Mukoma tree for traditional brew:

13. Or any other activity that in the opinion of the Authority and other relevant
stakeholders may degrade the watet resource.

3.3 Enforcement

The enforcement of management guidelines and prohibitions shall be in accordance
with provisions of the Water Act 20l6.Waler Resources Managemenl Rules 2007 and

other subsequent Iegislations.
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These shall includc, inter a/ia. PART Vlll - Water Use Chargcs, entails and
additional five per cent to the water use charges. The itemized prohibited activities shall
be enforced and complied with to all respective Authorities and the public through the
gazette notice . GROUNDWATER CONSERVATION MEASURES

4.1 Conservation activities

The following activities will be undertaken to roll out the conservation plan post-
gazettement:-

l. Public awareness campaigns fbllowing Gazettement of the GCA.

2. Reconciliation of the water permit database for the CCA with the actual
abstraction points to ensure all existing groundwater abstractions are authorized.

3. Reconciliation of water use with the permit database to capture the actual
abstraction against the permitted abstraction.

4. Review of permits to cquitably match rvater needs with the permittcd
abstraction. A moratorium shall be declarcd tbr those found to be over-
abstracting and their permits regularized to reflect the actual abskaction
conditions, as long as the reviewcd water use limit has been assessed positively
and the permit reviscd accordingly.

5. Review of the Second Schedule (Technical Reports) contents of
Hydrogeological Assessment Repon for borehole siting in the GCA to include
specific requirements for conservation areas. The revised rules will give
reporting guidance to includc definitions of the recharge/discharge conditions,
identify groundwater/surface water interactions, characterize vulnerability to
contamination, and provide a pre-to-post proJect water balance analysis and
recommendation of appropriate mitigation measures.

6. Coordination with the Lamu County Government physical planning, agriculturc,
water, sanitation departments and NEMA to highlight GCA management
guidelines and technical advice on County by-laws where required.

7. lnstallation of dedicated monitoring wells for the various aquifer levels in the
GCA.

8. Enforcement of WRM Rules and GCA managcment guidelines.

9. Implementation of WRUA SCMP incorporating ecotourism activities

The Manageme[t Plan for the Amu GCA will comprise of the Water use plan,
aquifer protection plan, conservation and rcchargc enhancemcot plan, aquifer
protection plan education plan and ecotourism plan. The management plan will be
reviewed every so often as to match the conscrvation needs and issues.

WATER USE PLAN

The objective of this water use plan is to protect the long term water storage and supply
capacity of the aquifer by controlling average annual abstractions with respect to
recharge.

Wqtet use plan Activity TimeJrane Cost (Kenya
ShillinSs)

Responsibilit-y

Establish the water
balance

2019 5,000,000 WRUA. Lamu County
Government, WRA,
LAWASCO. NMK
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Water use plo,l Activit-,* Tinefranrc Cost (KenlQ
Shillings)

Responsibility

Develop water allocation
plan lbr the Amu GCA

2019 55.000.0u) WRUA. Lamu County
Government, WRA,
LAWASCO. NMK

Enhance Water use
ef ficicncy (introduction of
technologies)

Continuous 10.000.000 WRA. NMK. WRUA.
LAWASCO, Lamu County
Govemment

TOTAI- 70.000.000

AQUIFER PROTECTION PLAN
The objec(ive of the aquifcr proteclion plan is to protecl it by encouraging activities that
enhance water quality and by discouraginB activities that degradc it.

At1 u rJe r P rot e c t ion P lun
A.tivitN

TimeJrume Cost Responsibility

Gazettement of GCA up to 2020 It7,m0.000 WRA.MWS

Enforcement of Amu
GCA guidelincs and
other legislations

Continuous 15,000.000 WRA. National Govt

Total 102,0o0000

CONSERVATION AND RECHARGE ENHANCEMENT PLAN

The objective of the conscrvation and recharge enhanccmcnt plan is to maximize aquifer
recharge with good water quality and quantity by promoting beneficial land and water
management Practices.
Activity Tinefranre Cost Responsibility

Study of ground water
potential and bio-diversity
(ldentifying cndemic/
invasive/ endangered
specics for both flora and
fauna)

2019 6.400000 WRA. ICRAF,KFS,WWF,
NEMA,KFS,KEFRI

Re-vegetation of the
catchment area

Continuous 38,100.000 WRUA. WRA. KFS

Rain waler storage
enhancement.

Continuous 68,000,ux) WRA, CSWB Lamu County
Govemment aod WRUA

Restricting activities that
may lead to pollution and
destruction of the eco-
system

Continuous 14,,1OO,000 WRA. Lamu County
Govemment. NMK. KFS,
WRUA. NEMA

Altemative livelihood
activities

Continuous 50.000,000 WRA, NMK, WRUA. ASDP.
Agriculture, fi shing and
livestock, KFS, Trade , KWS

Regularion of
development of we lls/
boreholes within GCA

Continuous 7,Uio,0fi) WRA ,LAWASCO, Lamu
County Covernment. CSWSB
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Warer use plqn A.tivit.y TimeJrame Cosl (Kenya
Shillings)

Responsibility

Regulation of abstraction
limits

Continuous 3,800,000 WRA. WRUA. County
Commissioner

Controlling encroachment
and review of grants

Ongoing 65.000.o00 NLC, WRA. Lamu County
Govemment

Sub Catchment
Management Plans
lmplementation

Ongoing 20,000,000 WRUA, WRA, NMK, Lamu
County Govemment, NEMA.
WSTF

Esrablish WRA satcllite
centre for Lamu

20t9 -
2022

r 5,000,000 WRA, NMK, NEMA, Lamu
County Covemment

Total 287,700,000

MONITORING PLAN

The objective of the monitoring plan is to collect water resources data and maintain a

comprehensive scientific database on the Amu aquit'er that provides information on water
levels, electrical conductivity, well performance, aquil'er response to pumping, general
water quality (salinity) and hydro- metrological parameters.

Action Time frame C.rsls Responsible

Establish and maintain
Groundwater monitoring
networks

2018 60.000.000 WRA

Establish and maintain
hydromet networks

20r9 50.000.000 WRA

Cround water sampling and
analysis

Continuous 30.000.000 WRA

Establish a water resources
database for ground water
quality and ground water
levels

20t9 30.000.000 WRA

Groundwater assessment and
modeling of the Amu aquifer

20t9 r0,000,000 WRA, Consultant

Aquifer assessments in Lamu
other areas

20t9-2022 20,000,000 WRA, Lamu County
Govemment

Capacity Building Continuous 1,000,000 Srakeholders and WRA

Total 201.000.000
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EDUCATION PLAN

The oblcctrves of thls cducatron plan rs to publrsh and drssemrnatc lnformallon on thc
Amu GCA Management for sustenartce of frcsh rvatcr aqurfer rn the sand dunes

ECOTOURISM PLAN

The obJectlve of thc ecotounsm plan sceks to cnhancc sustarnable conscrvatlon of the
sand duncs by promotlng naturc-based cxpcncnccs of thc local communrtrcs whrle
ensunng ecologrcal, cconomlc and socral nceds

Made on thc 3l st August,202l

MOHAMED M SHURIE,
Chrcf Erecunvc Officcr,

Watcr Rcsourccs Auiltortv

A(ltvtN Tnrcframe Costs Rcsponnble

Estabhsh an Amu GCA
management worklng group
compnsrng of kcy
stakcholders

3 months after
Gazcttement

5 000.000 WRA/Lamu County
Govemmcnt. NMK

Publrsh and drsscmrnatc thc
best practlces and
prohlbltcd actrvrtres wlthln
thc sand dune aqurfcr

Contlnuous t0,000,000 WRA, Lamu Counly
Govemmcnt, NMK
NEMA,WRUA

Promotc bcst programs on
Water Sanrtatron and Hcalth

Contrnuous 2.100,000 WRA, Lamu County
Govcmmcnt. Publrc
hcalth officc,A RUA

Drsscmrnatc rnformatron on
Amu aqulfcr and lts
recommended management
gurdelrnes

July 2017-June
2022

29,000.000 WRA. Lamu County
Govemmcnt,WRUA

Total 46.100,000

Acton Torelramc Cost Responsrbrltt-,t

ConccptuaLzc thc ccotounsm ln
Amu sand dunes {walkway
Nature trarls (blo-drvcrslty),
Hrkrng, Camprng, filmrng, tour
gurdes Brrd watchrng,
Vrcwpornts (hrghcst pcaks), Drg
a day (Archcologrcal srtes
cspccrally rn thc low lyrng
areas))

lan 2Ol9-
July 2019

16. 500,000 WRA, NMK. KTB,
KTDC, NEMA, WWF,
KWS, Lamu County
Govemmcnt

Establrsh walkways around and
wlthln Amu GCA and other
related lnfrastructures

Nov 2019 -
Nov 2020

57.000,000 WRA, NMK, NEMA,
KWS, KTB, KWS, LAMU
County Govcrnment,
Amu WRUA

Total 57.000.000
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