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EXECUTIVE SUMMARY

TheLiberianWaterpointAtlasis the resultof a comprehensivenappingexercisecarriedout in 2011 Led
by the Ministry of PublicWorks,allimprovedwaterpointsof Liberiawere surveyed; over10,000in total.
This Atlagiot only providesdetailedmapsof these but alsoa systematianalysisof the collecteddata.

The nh-depth information has yielded insights thairovide theempirical basigor investment planning
and help formulate basic policy recommendatiods.Y 2y 3 GKS Yl yeé |watedfodtia 2F |
infrastructuredescribed in this Atladivecriticalinsightsand associated recommendatiostand out:

Five Insights& Recommendations

A clearcase for increased investmentThere areover 10,000 improved waterpoints in Liberiaf, which
just above60%are fullyfunctional. This is not enough. Ov@00,000 Liberians are entirely uncovered,
andover 2million lackadequateaccessMore thanl,700 schools do not hawan improvedwaterpoint.
Toensureimprovedaccessor al Liberiansandeachschool,another10,000pointsare neededThere is
thusaclearempiricalcasefor fundinganinitial 8,200pointsasenvisagedn the Sector Strategic Plan

Prioritizec lack of access is concentrated in a narrow corriddtore than 75% ofLiberians without

adequate access tnprovedg | G SNJ I NB 02y OSYy iGN} GSR Ay I yIFENNRBg aO
andtowns Gee Map 4 Funding for communal waterpoints shoultus be distributed between counties

based orrelative lack of accesand then prioritized across districtalong the corridor ohighestneed

To avoidthe neglect of areas of intense want (zero access) but moderate population, 20% of funds
shouldbesetasidE 2 NJ I aALISOAIlf ay2 O2YYdzyAiueé tafiohsdl 06 SKAYRE

Maintenance musimprove: Current breakdowrratesare unacceptably highOf the pumps built in
2010, B%are already broken dowrMore than a third of those built in 2004 are. Three steps should be
taken to address thig=irstly, @&tive communiy water committeessignificantlyreduce the likelihood of
pump breakdown, yet thousands of poingsill have none. This needs to chan@econdly sparepart
supplychains need to be strengthenexhd more pump mechanics need to be train&ihally,plannirg

and vetting @ constructors must be improved

Focus on fidev pumps More than 80% of all waterpoints inberiaare of just one typec the

Afridev handpumpMoreover,Afridev pumps perfornabove average even when controlling foreaand

other relevant variables. Future constructishouldthus focus as much as possible on Afridev pumps to
build on its good performance, and to realize efficiency gains e.g. by concentrating training of mechanics
and sparepart supply chains on a single model.

Strengthen coordination, decentralize capacity: To direct funding and enforce guidelines (e.g. on
pump type), coordination at the center needs to improve. To successfully construct and monitor
infrastructure, capacity at the periphery needs to rise. @/pbint building activity by major NGOs
peaked in 200®8 ¢ now is the time for the Liberian government to take over.
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l. Introduction

The Liberia Waterpoint Atlas is the product of a comprehensive mapping exercise carriby tha

Ministry of Public Works and itgartnersin the first half of 2011. Over 10,00 proved waterpoints

FONR&a Fff 2F [ A0SNAIhav@ bebr2niagped dbring thpBribdi ItiiNRelfitsa YR
time that a complete map of alimprovedwaterpoints of Liberia has been made availablehis Atlas

presents and analysis thiata indetail, and proposes a set of distinct policy recommendations.

The waterpoint mapping exercise has been led by the Liberian Ministry of Public Works, with support
from the Ministry of Health and the Liberiarstitute of Statistics and Gelmformation Services (LISGIS).
Assistance was also provided by national and international partners of the Liberian Government,
AyOf dzZRAY3 GKS 22NIR . Fyl1Qa 21| S SBFIUSAD, dnd tficANiGIO$i A 2 v
that form the Liberian WASH Consortium, in particular OXFAM.

This Atlas is structured in four broaéctions:The nextsectionwill outline the scope and methodology

of the mapping project, including all relevant definitioisdzOK | a ¢ KI (0 impoove® S| yi o
waterpoint. This is followed by a chapter givingarerview of thekey statistics, insights andaps at

the national levelSubsequently, the current Strategic Sector Plan is considered, aadingestment
requirements andprioritization are discissal and key insightsare summarized.Finally, county-level

mapsare provided

All thewaterpointdata that was used for the statistical analysis and maps in this Atlas is available online
in great detail and different formats (Stata, Excel, ESRI Shapeliteslownload the data, please visit
[ A 0 SWeket, Snaitation and Hygiene secteebsiteat: http://www.wash-libera.org

.  Scope and methodology of the mapping exercise

This project mapped and surveyed allpimved waterpoints in both urban and rural Liberia, covering
the entire national territory. The mapping exercise was thus comprehensive and not on a sample basis.
The datain this Atlas is ugio-date as of March 2011 for rural areas, and June 2011 farudseas.

Definition of a n Gmproved 6 x AOAODT ET O

The definition ofan & A Y LINEMNS RY LINPwatBrpoinSdRaws international and Government of

Liberia (GoL) standardsAccording to the international definition provided by the World Health
Organiztion and UNICEFnamproved waterpointiss 2y S G KF G o6& yIF 0dz2NE 2F Alda
active intervention, is protected from outside contamination, in particular from contamination with
FISOKFE ' YIGGSNWe

It is important to note that this definitio is essentially a technical oqef a water source isonstructed
in a way that one caassumeit is protected, then the point is counted as improvélthe water itself is


http://www.wash-libera.org/

not tested under this definition. Thus, for instance, a public standpipe thtatimically fully functional

is assumed to bersimprovedsource of watet the water itself is not being tested. This is a necessary
simplification, because it is generally not possialed cost efficientto test the water quality in a
laboratoryfor eachand every waterpointri large orremote areas

Tablel: List ofimproved versus umprovedunimproved watersources

Improved water sources Unimproved Water sources
Piped water into house or yard Unprotected spring/creek
Public tap or standpipe Unprotected dugwell
Pump on hanelug well or borehole| Water sold from handcart
Protected Spring / creek Tankertruck
Rainwater collection Surface water (e.qg. lake, river)
Protected dug well Bottled water (casédy-case)

This exercise mappezhly waterpoints i.e. it excluded piped water (except public standpipes). Given the
current absence of piped water networks outside the capital Monrovia, and the limited nature even
within the capital city, goint-sourcemap still givesa representative picture of the supply mhproved
water in Liberia in generakor the calculation of required new points, however, the planned expansion
of piped water supplies in Monrovia, Buchanan, Kakata and Zwedru was taken into account.

Thesurveyfound that protected springs are very rare in Liberia and rainwater collectiampnoved
tanks isall butabsent.Aswill be shown in detail in the sectiom®low, the vast majority of waterpoints
consists of manual pumps on top of protected hahdy wels or boreholes, with some starpes and
elevated tanks (water kiosks®dspecially in urban areas

Liberia has many dugells without pump on topbut these were all classified as unimproved foe th
purpose of this exercise. Thuike all other uimproved sources, they are not included in the map.

Pictures 1 t@: Examples ainprotectedwells in Liberia




Wells without pumps have been classified asmprovedbecause they generally lack a lid, and even if
they do, these are usually (though ndtvays) haphazardly constructed. ldprovedsources have not
been mapped, because it would have multiplied the workload without adding to the primary purpose of
this Atlas, which is to show where the population has accesmpsoved waterpoints, and whereit

does not, and how accessitoproved pointscould best be expanded.

[1l.  National Results

Total Number and Functionality

Thetotal number of improved waterpiats in Liberia is just above 10,000. Of these 6,&3.7%)are
technically fully functionall,098 (11%) are fumional but with problems and 2,53225%)have been
classified as broken down systems.

Even among the 63% technically functional wategints, 1,019 report a perceived water quality

LINEOEfSY APSd (KS g1 (i ddrdingto tfie2uders o wade rarge of doSlaiitsis { 6 S S i

covered by this baduality indicator, from rusty, to salty, oily, colored or otherwise negatively affected.
In more than 300 cases, this is so serious that the waterpajtough technically functioal ¢ have
actuallybeen abandoned for drinking (though may still be used for tasks such as wadfiegjotal
numberof technically functiongboints that are actually in use for drinking is thus only 6,015 (68.1%)

- -4

Table 2Number and functionality df A 6 SNA I Qa4 LINRPGSOGSR 4 6 SNLIRAYGaA

‘Waterpoints by functionality Mumber % of total

All Waterpoints 10,001 100.0%
Broken Down 2,532 25.3%
Functional but with problems 1,098 11.0%
Fully functional 6,371 63.7%
Fully functional and in use £,015 £0.1%
Fully functional, in use and not seasonal 5,080 50.8%
In-use (irrespective of safety/functionality) 7,667 T6.7%

A further issueaffecting actual usés seasonalityAt least 935 othe functional, inusewaterpoints only
give enough water during the rainy season i.e. the number of fully functionrakanwvaterpoints that
provide asteady supply of water throughout the dry season is only 5,080 (50.8% of all waterpoints)

Map 1 below shows the location of alurictional, iruse waterpoints across Liberia (more detailed
county maps are provided in later sectionksighterbackgroundtones indicatebetter average service,
calculated as simple ratio of population per functional-urse waterpointsldeally,the population per
waterpoint should be 250 or lower, because technicdlly G & LA Ol t &1 G SNLRAY (G Qa
servicingat most250to 300 persons safely and sustainaBlihis target figure is only reached in Bomi
county. Note that the ratio of (county) population per waterpoint does not take into account the

5



distribution of waterpointsrelative to the populationwithin an area. Thus, some stdreaswithin a
county may lave much worse service than thwerage

Map 1: Distribution ofunctionalin-usewaterpoints andaverage population per waterpoint
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Population per functional, in-use waterpoint
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251-500 persons per point
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501-750 persons per point



Table 3oreaks down the number of points by county, showing both the total and how many of these are
fully functional and iruse.

Table3: Number of waterpoints per county by functionality

County Population Total Number of Functional, in-use |% Functional and in
improved points use
waterpoints

Bomi 84,119 754 420 56%
Bong 333,481 824 457 55%
Gharpolu 83,388 343 220 64%
Grand Bassa 221,693 559 286 51%
Grand Cape Mount 127,078 545 308 57%
Grand Gedeh 125,258 342 183 54%
Grand Kru 57,913 235 175 74%
Lofa 276,863 829 521 63%
Margibi 209,923 853 528 62%
Maryland 135,938 509 303 60%
Montserrado 1,118,241 2,185 1,398 64%
Nimba 462,026 1,192 675 57%
River Gee 66,789 279 186 67%
Rivercess 71,509 200 126 61%
Sinoe 102,391 346 229 66%
TOTAL 3,476,608 10,001 6,015 60%

Alarmingly, among the 1,121 points that were constructed inybar 2010, 171 (15%) are already
broken down, and 122 (11%) report a probldrhe percentage broken down rises steadily as one moves
back in timeg of those points constructed in 2004, more than a third (35.7%) are broken down, and a
further 11% are repding problems.Figure 1 shows the high breakdown rates and their increase over
time.

This rate of pump Current Functionality by Construction Date
breakdowns isinacceptably 80%
and unsustainably highAs 70% e
will be discussed below, 60% - 4/ .
) —_— = Functional
community water 50% —
committees can be shown | 40% - —_
to reduce the likelihood of | 30% —~—

0, .
pump-breakdown and ig;’ —Impalred _
increasing their incidence is 0<y2 (ffonbﬁt;?nnsg‘:"groken
thus one way to address b o o A B S O gown)

o - FEFLSLS LS
this issue. Training more B
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local pump mechanics, and %e‘,*o
improving the availability of




spareparts is another. Finally, planning of pump construction needs to be further professionalized and
supervised.

Among the broken down or functionally impaired points, tteeise of damage is most commonly related
to the pump, as shown in Table &pecifically, thisangesfrom issues like stolen handles astblen
pump-heads to damage to-geals and valvedVell related problems are the second largest category,
usually relating to spoiled, polluted or dry wells. It is likely that puelpted damages are much easier
and more cosefficient to address, and rehabilitation efforts should thus prioritize poihtst tdo not
have wellrelated issues.

Table 4Damage types by category

Multiple well Apron | Pump (useal) Other Total
Yes 200 838 560 1815 (115) 417 3630
Mo 2430 2792 3070 1815 3213 -

The highdemand for easily accessible waterpoints is shown by the fact that almost half of those
waterpoints that have technical problems or have broken down continue to heséeven though
these are not improvednymore. The total number of waterpoints that are in usehether or not

they are still fullyfunctional and improvedis thus 7,667 at present (76.7% of all points).

Picture 4: Continued use af unimproved broken devn waterpoint

; )
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In identifying waterpointsuitable for rehabilitation, stakeholders should focus on the subset of broken
down or impaired systems that are still-ise (indicating drinkable water) and have no vaglmage
(which is usually the most expensive to fikhere are approximately 1,880ich points in the country.



FurthercEAOAA OA OE O O E ihprovédAvaterionEs OE A S O
The Liberian Waterpoint survey collected a considerable amount of information on each waterpoint that

was mapped, which is summarized in this section. This informatiorthe characteristics of the
waterpoints providerucialadditional planning inputs.

As Tablé below highlights, over 90% of athprovedwaterpoints in Liberia are handpumps, and more
than 80% of all points are actually of just one type of handpugrtige Afridev model. This is a significant
insight. Given the enormous predominance of Afridev pumps, there is a strong argument to be made
that future construction of handpumps should also focus on that model in order to make-ppétre
supply chains and tmaing of mechanics more efficienAs the information presented below shows, this
argument is reinforced by the relatively good performance of the pump in terms of breakdown rates.

Table5: Waterpoint types in Liberia

All waterpoints | Functional & in-use | Percentage of type
Type of Waterpoint functional & in-use
Number % Number % %

Afridev 8007 80.1% 5021 83.5% 62.7%

India Mark 535 5.3% 314 5.2% 58.7%

Consallen 297 3.0% 109 1.38% 36.7%

Vergnet 196 2.0% 46 0.8% 23.5%

Kardia 162 1.6% 92 1.5% 56.8%

Elephant Pump 27 0.3% 25 0.4% 92.6%

Other handpump model ] 0.1% 3 0.05% 50.00%

Mot a manual pump 608 6.1% 350 5.8% 57.6%
Standpipe 319 3.2% 185 31% 58.0%
Water Kiosk 257 2.6% 145 Z2.4% 55.4%
Protected Spring 29 0.3% 18 0.3% 52.1%
Submergible pump 3 0.03% 2 0.03% B66.67%

Unknown or Unclear {e.g. head missing/stolen) 163 1.6% 55 0.9% 33.7%

Grand Total 10001 100.0% 6015 100.0% 60.1%

The high percentage of functional drinuse Afridev pumps (62.7%) compared to models such as
Vergnet and Kardia is undoubtedly influenced by the fact that the average construction date of Afridev
(and India Mark) pumps is significantly more recent than that of Qlems&Kardia and Vergngtumps.

While the average construction date of Afridev pumps is around 2006, the average construction dates of
the latter three types are between 1996 and 2000. Indeed, more than 90% of the current Afridev
handpumps were built after 2003 and while the peartage of Afridev handpumps today is over 80% of

all waterpoints, before 2003 it was only 62¥his suggests a pesonflict ift towardsAfride\s.

However,more recent average construction is not the only reason for the good performandeeof
Afridev punp. The Afridev modealso performs better than average if one considerdy the pumps
constructed after2003. Among all pumps constructed in the last 8 years, 65% are fully functional, but
this figure rises to 67% for Afridev pumglene Econometric analysisonfirms this. Aogistic regression
confirms that controlling for ageand other relevant variableshe probability for pump impairment.g.



the pump beingoroken down or functional but with problems) decreases significaftlye pumnp is an
Afridev pump. It also decreases significantly if the pump is managed by a community conivéttée
there is local ownership and maintenancié)money is collected by that committee (either monthly or
upon a breakdown)and the closer the pumfocation is the Monrovia or a county capitathich makes
it easier to procure spareparts and knéww).

Pictures 4 and 5: Waterpointapper with Afrilev pump and Afridev handpunoperview
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It is interesting to note thain spite of some old waterpointanost areactually of relatively recent

construction.a 2 NB

more than 60% since the last election in 2805.

The data on construction dateslso

0 KIFy vy piiprodwatérgoiotshb® bedriiconstructed since 2008d

shows that building of waterpoints Table 6 Construction date ofaterpoints in Liberia

accelerated enormously after the end of
the war as Liberians started to rebuild
their country and international actors
rushed in tomeet emergency needs. This
emergency relief phase has peaked ir
2007, with a slow decreasef annual

construction since. Indeed, the

construction for most major INGOs has
petered off after a peak in 20088 (his is

true for ACF, CCF,DRC, the EU, Livi
Water, NRC, Solidarite, Tearfund, ZO/

Construction Date | Number % Cumulative
Unknowr 949 - -
Pre-2003 1079 12% 12%
2003 98 1% 13%
2004 300 3% 16%
2005 1042 12% 28%
2006 1098 12% 40%
2007 1435 16% 56%
2008 1298 14% T1%
2009 1226 14% B4%
2010 1121 12% 97%
Early 2011 305 3% 100%
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and UNICEF/UNHCR/UNMIL, with the emergency specialist Red Cross peaking even earlier in 2005). By
contrast, albeit still at a low level, the building activity of the Government of Liberia, communities,
private individuad and companies has steadily increased since 2808,that of smaller NGOs has
remained fairly stableThis is a hopeful result showing that Liberians are slowly but steadily increasing
their share in reconstructiowork, even as INGOs still play a largie in the sector.

The primary installers of waterpoints in Liberia since the war are listed in Table 7 belowthiagss
twenty international NGOs have built over 3,500 waterpoints since 2003, or 45% of the total
construction. The remainder has been cansted by small NGOs, the Liberian government, private
individuals and communities, companies and churches. It is interesting to note that points installed by
communities and private individuals have one of the highest functionality rates;iding anothe
pointer towards the importance dibcalownership.

Table 7 Main installers of handpumps after 2003

Installer Functional, in-use Total % functional
installed and in use
Smaller NGOs, Companies, Churches 1917 3177 60%
Red Cross [ICRC/LNRC) 365 547 67%
German Agro Action 337 478 71%
Community / Private Individual {excl. Church) 324 459 71%
ACF (Action Contre la Faim) 254 377 67%
Gol {incl. LWSC) 139 298 63%
Tearfund (incl. AEL) 156 247 63%
Solidarites 155 235 66%
ZOA Refugee Care 148 234 63%
UNICEF 131 234 56%
Concern 137 227 60%
Living Water 131 193 68%
MRC (Morwegen Refugee Council) 114 180 63%
CCF - Christian Children's Fund 118 180 B6%
European Union / ECHO 66 112 59%
Danish Refugee Council (DRC) 59 96 61%
UNDP 36 58 62%
UNHCR 28 54 52%
Oxfam 27 40 68%
UMNMIL 21 38 55%
Unknown 221 361 61%

Another important variable related to ownership is whether a waterpointmanagedby a local
community. Overall, 57% (5,697) of all waterpoints repdrto have a local water committee. Of these,
almost 80% (4,422) collected money for the maintenance of the point, but only 25% did so regularly
once a month, whereas over 50% only in case of a breakdéwarhas been pointed out above, local
management bya water committee and fee collection both significantly decrease the likelihood of
breakdown.
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Three questions that were only asked in urban communities are whether a waterpoint is regularly
treated (e.g. with Chlorine), whether water is sold by the ga#lod if so, at what price. It emerged that
63% of the approximately 2,700 urban waterpoints eegularlytreated, but that only 360 urban points

sell by the gallon. It should be noted that in some communities, water is sold by tanker trucks or small
carts,and payments are sometimes made for the act of fetching water from otherwise free sources.
These transactions have not been captured hétewever, ér the urban points that sell directly by the
gallon, more than 90% price water at 5 Liberty Dollars es Iper gallon, the meaprice being 4.3
Liberty Dollar.

Distribution, Coverage and Access

In Liberia as a whole, approximately 76% of the population lives within 1.5 miles of a fully functional, in
use waterpoint. This may be referred to e@verage The flipside of this is that 24% of the population,

that is, more than 800,000 Liberians are entirely uncovered i.e. outside a reasonable, walkable distance
of even just a singlenprovedwaterpoint. Map 2 below illustrates this.

Map 2: Areas of settlement within 1.5 miles of a functionaligaimprovedwaterpoint.

Legend

I:l County Boundaries
Areas of settlement with functional in-use point within 1.5 miles
(76% of population)

- Areas of settlement without such point within 1.5 miles
(24% of population)

Areas without settlements



Covered areas are highlighted in ligiteen, whereas dargrey represents settled areas further than

1.5 miles from the next fully functional,-irse waterpoint. Lighigrey areas are also beyond 1.5 miles
from the next waterpoint, but do not contain settlements. The coverage figure, however, is problematic
and overly optimistic, because it does not take into account how many persons there are in tlitg vici

of each waterpoint. Thus, an area may be fully covered in the sense that every inhabitant is within 1.5
miles of a waterpoints, but if there are too many inhabitants for each point, many will not actually have
sustainableaccesdo improvedwater.

Acording to the UNICEF WASH Technology Information Package (2010), the waterpoint types
predominantly employed in Liberia have a maximum capacity of3P&Dpersons per point' More

than 256300 persons per point cannot be adequately served, and the sadtiditly of the point will also

be negatively impacted due toveruse, breakage and welepletion. As Map 1 and Tableh@hlight,

the average population per waterpoint in Liberia is genersitipificantlyabove 500 persons per point.

Table 8Currentcoverage, population per poirand accesby county

County Current Coverage Population per Current Access
(population within 1.5 miles of | functional, in-use | (assuming point capacity
a point) waterpoint® of max. 250 persons)
Bomi 95% 200 91%
Bong 54% 730 32%
Gharpolu 55% 379 43%
Grand Bassa 55% 727 33%
Grand Cape Mount 73% 413 48%
Grand Gedeh 59% 584 34%
Grand Kru 64% 331 56%
Lofa 67% 331 43%
Margibi 80% 398 52%
Maryland 87% 446 52%
Montserrado 98% 686 35%
MNimba 63% 672 34%
River Gee 74% 339 53%
Rivercess 47% 504 36%
Sinoe 57% a7 47%
TOTAL T6% 552 40%

* Adjusted for number of taps on high-capacity waterpoints with multiple taps (e.g. kiosks)

¢CKS YSIadnNE 2F aO02@0SNI IS¢ Aa (GKdza 2F fAYAGSR dza S
LR GSYaAl € dzA SNE &KINBE SIOK LRAYy(Gd at 2LdzZ | GA2Yy LIS
average numbeof users pr point within a county, buis also sulptimal because it does not take into

account that the population is very unevenly distributed within an area as large as a county or district.
Building waterpoints in one area of the county will lowieK S & LJ2 LJdzf F GA 2y LISNJ L2 Ay (¢
county, even though only the inhabitants in the immediate vicinity of the new points actually benefit.

The ratio could be at under 250 persons per point, even as some areas of the county remain uncovered.
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The most realistic measure of service availability is tlaccess The accessstatistic only counts
waterpoints in the vicinity of theopulation Access is defined as the percentage of the population that
can be supplied taking into account that eaghterpoint only has a capacity of serving 250 persons in

an improved sustainable manner, and that only waterpoints in the vicinity of a settlement can supply
that settlement. To illustrate this, imagine a city of 5,000 people who all live within 1.5 diilese

single central waterpoint. This city would have coverage of 100%, because everyone is within 1.5 miles
of a point, but the access rate would only be 5%, because the single waterpoint can only supply 250 out
of the 5,000 inhabitants inreimprovedand sustainable manner.

Map 3: Number of persons without access (by planning area of max. 9 soias
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Overall, access provided lipproved waterpoints is only 40% in Liberia. In other wortle existing
waterpoint infrastructure in Liberia is only suitable to provide access for 1.4 million out of the total
population of 3.5 million (2008).

Viewed differently, approximately 2.1 million Liksrs lack adequate access. Matdove shows how

the Liberians without acas are distributed across the county. Thus, full access (green) means that there
is at least one waterpoint per 250 persons within that square planning area-drigihgje means that
within that cell, the population is -250 persons higher than the numbehat can be safely and
sustainably covered by the existing waterpoints in that area (i.e. a maximum of 250 persons per point).

Ascan be seen oMap 3 above, most persons without access are clustered togetheM#s 4 below
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million (75%) of the Liberians currently withcatcesdo adequateimproved water supply.
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existing functional, usedvaterpoints. However, due to the very high population, even though the

existing waterpoints are already concentrated in the same area (even slightly disproportionately so),

these population dense areas is nevertheless where most absolute lack of accessfeand.

This makes a very important point: While it is true that many remote settlements are severely
undersupplied, one mustealize that the vast majority of those withoutmproved and sustainable
access actually live close to roads and major towns.
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